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In this thesis I explore recreator characteristics associated with attitudes toward
logging evidence in recreational settings, potential eﬀects of logging on North Maine
Woods visitor spending, and the eﬀects of an educational intervention on attitudes.
In Chapter 1, I use data from a random sample of Maine households to examine
the associations between demographic characteristics/recreational activities and
attitudes towards evidence of forest management in recreational settings. I use three
separate ordered logistic regressions to model the associations between respondent
characteristics and three types of forest management settings: old growth forest, a
managed forest with selective harvest, and seeing/hearing evidence of logging. I ﬁnd
that older, more socially conservative Mainers, those with larger households, and
those without P.O. boxes are signiﬁcantly more likely to give higher desirability
scores to seeing/hearing evidence of logging. Those who participate in wildlife
watching are more likely to give higher scores to managed forests and undisturbed
old growth. Finally those with a P.O box are also more likely to give higher
desirability scores to managed forests.
In the second and third chapters, I use data from an intercept survey at the
entrance gates to the North Maine Woods (NMW), a 3.5 million acre forest area
primarily managed for timber harvest but open to recreation. Data for these
analyses also comes from an email follow-up survey. In Chapter 2, I estimate the
potential diﬀerences in visitor numbers, and therefore spending, if recreators
encounter logging evidence. I use a multivariate regression to estimate respondents'
expected spending, and a separate regression to estimate the probability that
respondents will return to a recreational setting with logging evidence. I combine
the probability of returning and expected spending to ﬁnd expected average
per-potential-visitor spending with and without logging evidence. I ﬁnd that the
diﬀerence in average per-potential-visitor spending is $194, which would lead to a
total diﬀerence in spending of about $32 million for the 162,808 recorded visitors to
the NMW in 2016.
In Chapter 3, I assess whether education has an impact on NMW recreators'
attitudes toward logging evidence, and whether that impact is diﬀerent based on
survey setting and recreator characteristics. I use six diﬀerent measures of logging
evidence attitudes, and run a separate multivariate regression for each. I ﬁnd no
evidence of education aﬀecting NMW recreator attitudes toward logging evidence,
and no evidence of diﬀerential eﬀects by survey setting or recreator characteristics.
These results are important for traditionally timber-dependent communities as
they try to diversify their economies to include both forest products industries and
outdoor-recreation-based tourism. Here I quantify the eﬀect that forestry could
have on outdoor recreator spending in these communities, describe how attitudes
toward logging in recreational settings vary among Maine residents, and show that
education may not reduce negative attitudes toward logging.
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Chapter 1
DETERMINANTS OF PREFERENCES REGARDING FOREST
MANAGEMENT IN THE NORTH WOODS
1.1 Introduction
In the US, and especially in Maine, outdoor-based recreation contributes
signiﬁcantly to the economy and job creation. In 2012, outdoor recreators spent
$8.2 billion in Maine, about 14% of the state's GDP that year, and directly created
76,000 jobs, about 11% of employment; nationwide they spent $887 billion, about
5% of national GDP, and created 7.6 million jobs, about 5% of employment (Bureau
of Labor Statistics, 2017a, 2017b; The Outdoor Industry Association, 2017; U.S.
Bureau of Economic Analysis, n.d.-a, n.d.-b). These numbers suggest that places for
outdoor recreation are important to both recreators and communities that depend
on them.
In addition to contributing to the state and national economy, outdoor
recreation is associated with diﬀerences in environmental attitudes and behaviors. A
variety of literature has shown a positive association between "appreciative"
outdoor recreation (e.g. hiking, wildlife watching, etc.) and pro-environmental
attitudes, as well as pro-environmental behaviors (Jackson, 1986; Peterson, 1974;
Tarrant & Green, 1999; Teisl & O'Brien, 2003; Thapa & Graefe, 2003). This
literature also frequently shows a negative association between "consumptive"
outdoor recreation (e.g. motorized activities, ﬁshing, hunting, etc.) and
pro-environmental attitudes or behaviors (Jackson, 1986; Teisl & O'Brien, 2003;
Thapa & Graefe, 2003). These associations demonstrate that promoting outdoor
recreation - particularly appreciative recreation - may be important for those
seeking to foster pro-environmental attitudes and behaviors. For increasing
1
economic impact and/or pro-environmental attitudes/behaviors, it is essential to
understand drivers of outdoor recreation demand.
In Maine, one particularly important component of outdoor recreation settings is
forest management. Maine is 90% forested and, while the number of jobs in the
forest products industry has declined by almost 50% in the last 15 years, the sector
remains important (Industry Employment & Wages , n.d.). In 2014, the forest
products industry directly employed 14,370 people, about two percent of Maine
employment, and had a total output of $5.6 billion, about ten percent of the state's
GDP (J. L. Anderson & Crandall, 2016; Bureau of Labor Statistics, 2017b; Industry
Employment & Wages , n.d.; U.S. Bureau of Economic Analysis, n.d.-b).
There is abundant evidence for a conﬂict between forests managed for logging
and recreator satisfaction. Since the early 1990s, proponents of a national park in
Maine's north woods have faced opposition from those who feared jobs in the timber
products industry would be negatively aﬀected (Auerbach, 2016; Miller, 2016b).
While a proposed 3.2 million acre national park proposed for Maine's north woods
has made little headway, in the fall of 2016, Roxanne Quimby succeeded in donating
87,000 acres for recreational use when President Obama designated the land as
Katahdin Woods and Waters National Monument (KWW) (Auerbach, 2016; Miller,
2016a; Perez-pena, 2016). Local opposition, however, remained, and KWW was one
of the national monuments ordered to be reviewed by a spring 2017 executive order
(Weaver, 2017). In June of 2017, after visiting the monument, Interior Secretary
Zinke indicated that while he expects the monument to remain under federal
control, its management may change to include logging (Cama, 2017). A leaked
memo with Secretary Zinke's recommendations for the monument conﬁrmed this,
stating "The Proclamation should be amended...to promote a healthy forest
through active timber management" (Sambides Jr., 2017; Zinke, 2017).
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These conﬂicts underscore the continuing importance of understanding the
impacts of forestry on recreation, and when managing forests for logging is and is
not compatible with recreation. Understanding this relationship would allow
stakeholders to better predict the number of recreational trips under diﬀerent
management strategies, creating the potential for optimizing economic and other
desirable outcomes realized through outdoor recreation tourism and forest harvests.
The ﬁrst objective of this study is to determine whether and to what degree
recreator preferences with respect to logging vary by personal characteristics and
outdoor activity choice.
This ﬁrst research objective addresses sevaral gaps in the literature exploring
these associations. First, this is the only study I am aware of that analyzes a
representative sample of Maine households' forest management preferences in
recreational settings. This is important knowledge both for policy-makers seeking to
represent Maine constituencies and for those seeking to understand recreation in the
state. Additionally, because this study was conducted in Maine, expressed
preferences are most likely to reﬂect Maine-speciﬁc forest management practices,
which are distinct from other places. For example, all sizes of clearcuts (areas where
almost all to all trees have been harvested) in Maine are are strictly regulated, and
are restricted to less than 250 acres in size (Jin & Sader, 2006). Other work on this
topic has focused on a range of management practices, but I am aware of no other
studies examining those unique to Maine. Again, this will be useful for Maine
policy-makers, and potentially to others interested in adopting similar regulations.
This research also examines questions not studied recently: I am aware of only two
studies examining recreator forest management preferences after 2010, and no
studies examining preferences in the US since 2005 (Edwards et al., 2012; Eriksson,
Nordlund, Olsson, & Westin, 2012; L. M. Hunt, Boxall, Englin, & Haider, 2005).
This is also one of only three studies examining determinants of forest management
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preferences in a multivariate setting, which allows us to control for correlated
variables (Berninger, Adamowicz, Kneeshaw, & Messier, 2010; Boxall & Macnab,
2000). Finally, this study is one of only two which examine a broad range of
recreation and demographic variables as determinants of preferences, and the other
study which examines many variables reports only bivariate associations (L. Hunt,
Twynam, Holder, & Robinson, 2000).
In addition to the speciﬁc logging preference associations measured in this
context, this research also contributes to the theoretical literature on outdoor
recreation setting preferences. This theory, pioneered by Driver and Brown (1978),
builds a framework in which recreators' desired experiential outcomes are associated
with both their preferred activity choice and their outdoor setting preferences
(Brown, Driver, & McConnell, 1978; Clark & Stankey, 1979). These associations
have been operationalized as the Recreation Opportunity Spectrum (ROS), which
classiﬁes diﬀerent outdoor recreation settings from "primitive" to "urban," and sets
the goal of providing a variety of types of settings to satisfy a variety of recreator
desired experiential outcomes. This approach has been adopted by land
management agencies, including the U.S. Forest Service, in managing settings with
potential for recreational use (ROS Primer and Field Guide, n.d.). However, this
theory relies heavily on knowing recreators' desired experiential outcomes, which are
onerous to measure, and little work has been done on understanding the speciﬁc
relationships between preferred outcomes, activity choice, and setting preferences.
The second objective of this study is to determine whether demographics are
associated with setting preferences, speciﬁcally forest management preferences, and
could therefore be used as a more easily measured predictor of site preferences for
managers. The ﬁnal objective is to further characterize the speciﬁc relationship
between demographics, activity choices, and setting preferences, by measuring
4
whether the association between demographics and setting preferences is mediated
by the associations of activity choice with both demographics and preferences.
1.2 A Review of the Literature
Previous literature on these topics follows two main themes: ﬁrst, a large body
of literature focuses on which type of forest management is most acceptable to the
public in recreation settings. Secondly, a few articles explore the associations
between attitudes toward forestry and demographics and/or activity types. The
most relevant and clear conclusion from the ﬁrst type of literature is that, overall,
for aesthetic and recreation purposes, people generally rate areas with logging
evidence lower than those without (Boyle & Teisl, 1999; Gundersen & Frivold, 2008;
Lindhagen & Hornsten, 2000). Additionally, more intensive logging is usually less
preferred. For example, a 2003 survey of visitors at a British Columbia lodge who
looked at aerial photos of diﬀerent logged areas gave lower rankings to areas with
higher harvest percentages (i.e. more trees cut down) (British Columbia Ministry of
Forests, 2003). Similarly, in a meta-analysis of 53 Scandinavian forest preference
studies, Gunderson and Frivold (2008) ﬁnd that larger clearcuts are less preferred
compared to smaller clearcuts. Both studies ﬁnd that clearcuts are ranked lower
than other harvest techniques. Other studies show that site rankings increase with
time since harvest. In a 2005 study, Shelby, Thompson, Brunson, and Johnson
(2005) ﬁnd that regardless of harvest type, scores from both hikers and campers
increase with time since harvest. Paquet and Belanger (1997) corroborate that
conclusion in the case of clearcuts, ﬁnding that once trees have grown to a height of
four meters, 9 of 11 interest groups found the landscape "acceptable."
Studies which examine associations between forestry and demographics or
activity types frequently arrive at contradictory conclusions. However, this is not
altogether surprising, given that this literature also often concludes that opinions
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vary by place and interest group, and that studies are conducted in a wide variety of
locations and frequently sample only speciﬁc interest groups or only site visitors
(Berninger et al., 2010; McCool, Benson, & Ashor, 1986; Tahvanainen, Tyrvainen,
Ihalainen, Vuorela, & Kolehmainen, 2001). One demographic which leads to
diﬀerent conclusion by study is gender; while three studies ﬁnd no eﬀect of gender
on logging preferences (Gan, Kolison, & Miller, 2000; L. Hunt et al., 2000;
Tahvanainen et al., 2001), in Michigan Levine and Langenau (1979) ﬁnd that males
have a higher tolerance for clearcuts, but the British Columbia Ministry of Forests
(BC MOF) (2003) ﬁnds that females tend to rate clearcuts higher. Findings on
education level are similarly conﬂicted, as two studies ﬁnd no eﬀect of education on
logging preferences (British Columbia Ministry of Forests, 2003; Levine & Langenau,
1979), but Gan, Kolison, and Miller (2000) ﬁnd signiﬁcant diﬀerences in type of
management strategy by education level and Hunt, Twynam, Holder, and Robinson
(2000) ﬁnd that those with less education rank areas with evidence of logging higher
than do those with more education. This literature also comes to conﬂicting
conclusions on the association between rural residence and logging preferences: BC
MOF (2003) ﬁnd no association, Tahvanainen, Tyrvainen, Ihalainen, Vuorela, and
Kolehmainen (2001) ﬁnd that rural residents have a strong dislike of clearcuts, while
urban residents prefer these areas, and Hunt, Twynam, Holder, and Robinson
(2000) ﬁnd that rural residents rank areas with logging higher.
However, on some demographics, those studies that ﬁnd an eﬀect on logging
preferences tend to see the same direction of association. While the BC MOF (2003)
ﬁnds no eﬀect of age, Gan, Kolison, and Miller (2000) ﬁnd that age is signiﬁcantly
associated with harvest type preferences , and both Tahvanainen, Tyrvainen,
Ihalainen, Vuorela, and Kolehmainen (2001) and Hunt, Twynam, Holder, and
Robinson (2000) ﬁnd that older study participants tend to give areas with evidence
of logging higher scores than do younger participants. A variety of studies ﬁnd that
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foresters are more accepting of areas with logging evidence (Berninger et al., 2010;
Gundersen & Frivold, 2008; McCool et al., 1986; Paquet & Belanger, 1997). Studies
that compare locations ﬁnd that preferences diﬀer by country (Berninger et al.,
2010; British Columbia Ministry of Forests, 2003; Edwards et al., 2012), town
(Tahvanainen et al., 2001), and even distance from national forests (Gan et al.,
2000). Studies that include membership in an environmental organization ﬁnd that
characteristic is associated with a preference for areas with little or no evidence of
logging (L. Hunt et al., 2000; Paquet & Belanger, 1997; Winter, 2005).
Lastly, some studies ﬁnd associations between logging attidudes and
demographics included nowhere else. Gan, Kolison, and Miller (2000) ﬁnd that
income is associated with logging preferences when comparing harvest types; other
studies don't include this characteristic. Hunt, Twynam, Holder, and Robinson
(2000) ﬁnd signiﬁcant eﬀects of employment type and marriage status on logging
preferences. Finally, Tahvanainen, Tyrvainen, Ihalainen, Vuorela, and Kolehmainen
(2001) ﬁnd that forest owners are more likely to prefer clearcuts than are
non-owners.
Less literature exists on the associations between recreation activity and forestry
preferences, and most of what does exist focuses on only a few recreational
activities, and, again, is usually assessed with a bivariate comparison. Hiking is the
most common activity examined in the literature. Multiple studies ﬁnd that hikers
prefer settings without logging evidence (Shelby, Thompson, Brunson, & Johnson,
2003) and that hiking, when compared to other types of recreation, is associated
with more negative rankings of areas with evidence of logging (Eriksson et al., 2012;
L. Hunt et al., 2000). In contrast, three studies ﬁnd no association between wildlife
viewing and logging preferences (Boxall & Macnab, 2000; Gan et al., 2000; L. Hunt
et al., 2000).
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As with demographics, many studies ﬁnd conﬂicting results on the associations
between recreational activities and logging preferences. Hunt, Twynam, Holder, and
Robinson (2000) and Paquet and Belanger (1997) ﬁnd a positive association between
snowmobiling and tolerance for settings with evidence of logging, but Langenau,
O'Quin, and Duvendeck (1980) ﬁnd a negative association. Results are also mixed
for hunting preferences: Langenau, O'Quin, and Duvendeck (1980) ﬁnd a positive
association between harvested area tolerance and small game hunting but a negative
association for archery deer hunting; Hunt, Twynam, Holder, and Robinson (2000)
ﬁnd a positive association with hunting overall; and Boxall and McNab (2000) ﬁnd
no signiﬁcant association. For ﬁshing, in a stated preference study, Hunt, Twynam,
Holder, and Robinson (2000) ﬁnd a positive association with tolerance for logging
activities, whereas in a revealed preference study, Hunt, Boxall, Englin, and Haider
(L. M. Hunt et al., 2005) ﬁnd that people are willing to pay slightly less for ﬁshing
trips in settings with evidence of logging. Paquet and Belanger ﬁnd no association
between ﬁshing and acceptability of clearcuts (Paquet & Belanger, 1997).
Other recreational activities haven't been broadly studied; in these cases only
one report of association with forestry preferences exists. For example, Eriksson,
Nordlund, Olsson, and Westin (2012) ﬁnd a negative association between logging
evidence and berry and mushroom picking. Hunt, Twynam, Holder, and Robinson
(2000), examining many diﬀerent activities, ﬁnd negative associations for biking,
nonmotorized winter sports, and nonmotorized paddle sports, and positive
associations for motorized activities. This study also ﬁnds no association between
cultural activities and loggging preferences (L. Hunt et al., 2000).
Some studies, instead of comparing speciﬁc recreational activities, assess
diﬀerences in preferences for logging evidence between active recreational use and
passive scenic use (the latter potentially more important for tourists focused on
driving to see views, or other activities where they don't enter the forest).
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Tahvanainen, Tyrvainen, Ihalainen, Vuorela, and Kolehmainen (2001) ﬁnd that
when asked about active recreation, respondents prefer a natural forest state, but,
for scenic use don't have a strong preference between management types.
A variety of work also assesses associations between number of visits, activity
experience, or number of respondent activities and logging preferences. Both
Balfour(1996), interviewing a variety of recreators in a near-urban forest, and
McFarlane and Boxall (1996), interviewing campers, ﬁnd that those who have made
more visits to a site are likely to be more opposed to evidence of logging, but Gan,
Kolison, and Miller (2000) ﬁnd no signiﬁcant diﬀerence in type of forest management
preferences for repeat visitors. McFarlane and Boxall (1996) also ﬁnd a negative
association between those who have more experience camping and logging evidence;
Levine and Langenau (1979) ﬁnd a positive association between the number of
activities a respondent participates in and his/her attitude toward clear cutting.
1.3 Theory and Model Development
The theoretical background for this research draws on the literature on
recreation preferences leading to and surrounding the Recreation Opportunity
Spectrum (ROS). This literature develops and provides evidence for a framework in
which recreators' desired experiential outcomes are associated with both their
preferred activity choice and their outdoor setting preferences (Brown et al., 1978;
Clark & Stankey, 1979; Driver & Brown, 1978). The ROS incorporates this research
and is used by managers of public land in the U.S. to provide a range of outdoor
recreation settings, therefore satisfying a range of desired experiential outcomes
(Driver, Brown, Stankey, & Gregoire, 1987). To see where a location lies on the
spectrum, the framework measures six site attributes: "access, other nonrecreational
use, onsite management, social interaction, acceptability of visitor impacts, and
acceptable level of regimentation" (Clark & Stankey, 1979). The US Forest Service
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and the US Bureau of Land Management use this system in order to classify
diﬀerent locations for recreation (ranging from "primitive" to "urban"), to
determine how much opportunity exist for diﬀerent types of recreators, and to
determine how management strategies would aﬀect recreational opportunities (ROS
Primer and Field Guide, n.d.). For this research, I focus on the "other
nonrecreational use" attribute of the ROS, which includes timber harvesting. In this
theoretical approach forest management is a setting element which will be
associated with recreators' desired experiential outcomes.
The 'desired experiential outcomes' used in this literature are usually assessed
using a battery of psychological outcome questions; for example, Manfredo, Driver,
and Brown (1983) ask forty-six survey questions for this measure. These results
were useful in developing the ROS, but land managers seeking to tailor management
for users will likely not have this type of detailed information. Land managers are
more likely to have data on basic recreator demographics. If demographics can be
used instead of desired experiential outcomes to predict recreator preferences,
managers may be able to expand their work from simply providing outdoor
recreation settings for a range of user types to providing settings tailored to user
types, or reaching out to user types well-suited for certain settings. In this study,
therefore, I ﬁrst test whether that recreator demographics may act as a proxy for
desired experiential outcomes, and will therefore show associations with preferences
toward environmental settings, speciﬁcally forest managment settings. Figure 1.1
shows that proposed association.
Hypothesis 1: Recreator demographics are associated with preferences for
diﬀerent forest management settings.
Additionally, this literature suggests that desired experiential outcomes are
associated with activity type choice and that activity type choice is associated with
setting preferences (Ajzen & Driver, 1991; Driver & Knopf, 1977). Therefore, if
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Figure 1.1. Direct Logging Preferences Causal Diagram
assuming demographics as a proxy for desired experiential outcomes, these
literatures suggest that demographics are associated with activity type, which is
associated with setting preferences. I therefore test whether a direct association
between demographics and setting characteristic preferences will be mediated by the
association between activities and setting preferences. Figure 1.2 shows the
proposed associations.
Hypothesis 2: The associations betweeen recreator demographics and preferences
for forest management settings are mediated by associations between activities and
setting preferences.
Figure 1.2. Mediated Logging Preferences Causal Diagram
To test these hypotheses, I measure environmental setting preferences using a
four point Likert scale, including "Very desirable" (3), "Somewhat desirable" (2),
"Not a factor in decision" (1), and "Not at all desirable" (0). By including "Not a
factor in decision" between desirable and undesirable choices, I make the
assumption that respondents who choose this option have preferences that lie along
the same scale as desirable and undesirable. To test the robustness of my results to
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this assumption, I also conduct a sensitivity analysis by analyzing the data after
removing respondents who responded "Not a factor in decision." The results of this
sensitivity analysis are included in Appendix B, Tables B.6 and B.7.
I measure preferences for three types of forest management evidence in
recreation settings: "seeing/hearing evidence of logging", "managed forest with
selective cutting", and "undisturbed old growth forest."
I use ordered logit regressions to ﬁnd associations with forest management
preferences; I therefore run this model three times with three diﬀerent dependent
variables, each a diﬀerent type of forest management evidence.
To do this, I assume an underlying continuous latent variable representing
preferences for a given type of forest managment, y∗, which is dependent on the
covariates, X, in each regression plus a random term, η, which is distributed
logistically, i.e. y∗i = Xiβ + ηi. I then assume that each Likert scale choice, y,
observed in the survey represents a contiguous range of values that this continuous
latent variable may take. This is shown in equations below, where µk represents the
value of latent variable y∗ at the lower limit of Likert scale choice y = k and µk+1
represents the upper limit.
yi =

Not at all desirable (k = 0) if µ0 < y∗i ≤ µ1
Not a factor in decision (k = 1) if µ1 < y∗i ≤ µ2
Somewhat desirable (k = 2) if µ2 < y∗i ≤ µ3
Very desirable (k = 3) if µ3 < y∗i ≤ µ4
where µ0 and µ4 are set to −∞ and ∞, respectively.
These assumptions lead to the model below, which estimates the probability of
an individual i falling into preference category k. Let Λ denote the cumulative
standard logistic distribution, X be a vector of covariates, µ be an estimated
parameter for the breakpoint between preference categories, and β be a vector of
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estimated coeﬃcients associated with each individual characteristic. Then the
probability of observation i choosing category k is:
Pr(yi = k|Xi) = Λ(µk−1 −Xiβ)− Λ(µk −Xiβ)
For regressions looking at the association with demographics alone, my ﬁrst
hypothesis, X is a vector of the demographic variables listed in Table 1.4. For
regressions looking at the associations of activity participation and the mediating
eﬀect on associations with demographics, my second hypothesis, X is a vector of
both demographic variables and activity participation (binary variables for current
participation in each activity) listed in Table 1.5.
I estimated the parameters in these ordered logistic regressions using R's polr
command, from the MASS library.
Finally, to assess whether activities are mediating the association between
demographics and setting preferences, I compare the coeﬃcients on the demographic
covariates from the ﬁrst and second sets of regressions (with and without binary
activity covariates). Diﬀerences in the coeﬃcients on demographic characteristics
would indicate a mediating eﬀect.
1.4 Data
1.4.1 Survey
I used data from a survey of a random sample of Maine people. The survey was
sent out via the US postal service in May 2013 to a random sample, generated by
infoUSA, of 1000 Maine people. Per Dillman, Smyth and Christian (2014), a
reminder letter and replacement survey was sent two weeks after the original survey.
A total of 337 responses were received, for a response rate of about 34%. (This is,
however, probably a slight underestimate of response rate because I was unable to
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capture the number of undelivarable surveys.) No follow-up surveys to check for
nonresponse bias were collected.
The survey ﬁrst asked respondents if they had ever been to Maine's north
woods, as deﬁned by the shaded area in Figure 1.4.1. Those who answered 'yes'
were then asked questions on frequency of visits, travel companions, lodging choices,
recreational activity choices in Maine's north woods, and desirability of recreation
setting characteristics. Those who answered 'no' when asked if they'd visited the
north woods were asked questions about recreational trip activity choices, and
desirability of recreation setting characteristics. As described above, respondents
ranked recreation setting characteristics as "Very Desirable", "Somewhat
Desirable", "Not a Factor in Decision", or "Not at all Desirable"; setting
characteristics included "Undisturbed Old Growth Forest", "Managed Forest with
Selective Cutting", "Seeing/Hearing Evidence of Logging." Respondents were given
no additional details on these setting characteristics. The survey also included
questions on other setting characteristics, which I did not examine in this study.
Respondents were then asked demographic characteristics, including
nontraditional questions, such as years lived in Maine, and where they fell along a
scale of liberal to conservative on both social and ﬁscal issues. They were also asked
questions about activities they participated in as a youth and activities they
currently participate in. This second question on activities was used for this
analysis, as it was identical for all participants and did not specify an activity
location. The full survey can be found in Appendix A.
1.4.2 Description of Survey Sample
While the survey was sent to a random sample of Maine citizens, the population
that replied to the survey was somewhat diﬀerent than Maine as a whole. The
biggest diﬀerence between the survey population and Maine's population is gender;
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Figure 1.3. Maine's North Woods
The green shaded area represents the area deﬁned
for survey respondents as Maine's north woods
the survey population is more male than the overall population, possibly due to the
cultural history of more men recreating in Maine's north woods and therefore feeling
this survey is more salient to them (in Chapter 2 I show that 70% of recreators
intercepted in the north woods are male, as compared to 49% of Maine's
population). The survey population is also older, more educated, and has a higher
household income when compared to Maine's overall population (Table 1.1).
Simple descriptive statistics of Mainers' opinions suggest their distinction from
populations in other studies. Tyrvainen, Silvennoinen, Nousiainen, and Tahvanainen
(2001) ﬁnd that 63% of Finnish survey respondents say that "Forest management
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Table 1.1. Comparison of Survey Respondents and Maine Census Respondents
Our survey (2013) 2010 Census (Maine)
Percent female 35 51
Percent over 65 33 16
Household size 2.23 2.34
Percent high school graduate (age 25+) 95 92
Percent college graduate (age 25+) 44 29
Median household income 50,000-75,000 49,331
('U.S. Census Bureau QuickFacts selected,' n.d.)
always reduces pleasantness of the landscape" (p. 139) and other studies
corroborate negative attitudes toward seeing evidence of logging (Shelby et al.,
2005), but this survey shows that 60% of Mainers either ﬁnd seeing/hearing logging
evidence desirable or it does not factor into their recreational choices (Figure 1.4).
Figure 1.4. Logging Desirability. Responses are to the question: "Please indicate
how desirable each of the characteristics [here, "Seeing/hearing evidence of logging"]
is to you when choosing a place to recreate or participate in ecotourism activities."
The full survey can be found in Appendix A
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Attitudes toward managed forests are more positive than those associated with
seeing/hearing logging evidence, and, as predicted by the literature, attitudes
toward old growth are the most favorable (Figures 1.5 and 1.6).
Figure 1.5. Managed Forest Desirability Figure 1.6. Old Growth Desirability
Responses are to the question: "Please indicate how desirable each of the
characteristics is to you when choosing a place to recreate or participate in
ecotourism activities."
Table 2.1 shows descriptive statistics for the continuous variables, and Table 2.2
shows percentages of respondents that fall into binary categories for binary variables
as well as the percentages that participate in various activities.
Table 1.2. Descriptive Statistics, Continuous Demographic Covariates
Mean Median Standard Maximum Minimum
Deviation
Age 58.17 59 14.97 94 20
Household size 2.23 2 1.04 7 1
Income - 50,000-75,000 - >200,000 <10,000
Social 3.95 4 1.88 7 1
Fiscal 4.76 5 1.61 7 1
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Table 1.3. Descriptive Statistics, Categorical Covariates
Percent of Respondents Who
Fall in Category or Do Activity
Demographics
Male 65
Has Children Living at Home 18
Graduated High School 95
Took No Trips to the N. Woods in Last 3 Years 53
Took >10 Trips to the N. Woods in Last 3 Years 12
Address Is a PO Box 14
Activities
Hiking 56
Biking 24
Wildlife Watching 71
Nature Photography 36
Camping 53
Hunting 29
Snowmobiling 18
Power Boating 31
Sailing 13
Canoeing/kayaking 54
Freshwater Fishing 45
Marine Fishing 22
ATV/Dirt Biking 21
Downhill Ski 16
X-Country Ski 19
1.5 Methods
1.5.1 Variable Selection
To select variables for inclusion, I relied on both the literature and
understanding of Maine's recreation and forestry culture. All variables noted in the
literature also present in the survey data were included: gender, age, education
level, income, and number of visits to Maine's north woods. In the survey, both
education and income are presented as a categorical variables to increase the
number of responses; however, in the regression they are included as linear variables
to increase statistical power for inference.
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In the literature, number of visits is often interpreted as a measure of familiarity
with a place, with recreational activities, or even with logging as part of forest
management, and researchers ﬁnd signiﬁcant associations between number of visits
and preferences for diﬀerent environmental settings, including preferences for
recreating in managed forests (Balfour, 1996; McFarlane & Boxall, 1996; Virden &
Schreyer, 1988). I follow this literature by including the number of visits the
respondent has made to "the Northern Forest area of Maine" in the regressions.
However, instead of including each of the six categories for number of visits, I
combine them into only three categories, so as to have more observations in each
and therefore more statistical power to ﬁnd associations. The three categories I use
are zero trips, 1-10 trips, and more than ten trips. It is possible that the number of
trips is endogenous - that preferences for recreating in forests with certain types of
management determines whether one recreates in Maine's north woods, as opposed
to the opposite direction of causality - but I include it anyway for two reasons.
First, number of trips variables are frequently included in this type of analysis.
Second, I am more interested in whether more trips are associated with positive or
negative attitudes than whether more trips cause changes in attitudes. Put another
way, I am interested in characterizing the association between number of trips and
attitudes, not the direction of causality.
Other demographic variables I include (those not commonly found in the
literature) are household size, a binary indicator for children living at home, a scale
for socially liberal/conservative, a scale for ﬁscally liberal/conservative, and whether
a respondent's address was a P.O. box. I included the variables on household size
and children at home because family recreation in Maine's north woods looks very
diﬀerent from individual recreation. Knowing whether a respondent has children at
home gives some measure of whether a his/her recreation may revolve around the
family, and, after controlling for children at home, household size may be a proxy
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for whether the respondent is married or not, which Hunt, Twynam, Holder, and
Robinson (2000) found to be positively associated with tolerance for logging
evidence in recreation sites. I included social and ﬁscal liberal/conservative scales
because the debate over designating tracts of Maine's woods exclusively for
recreation - and therefore implicitly choosing recreation in places without forests
managed for timber production - has frequently split along political lines. Finally, I
include a binary variable indicating whether a respondent's address was a P.O. box.
While I am unsure how respondents with P.O. box addresses diﬀer from other
respondents, in exploratory analysis of the data, this variable was signiﬁcantly
associated with attitudes toward forest management choices. The few studies of
P.O. box holders ﬁnd that they are signiﬁcantly diﬀerent than others. For example,
one study in California ﬁnds that P.O. box holders are more likely to be white and
older than 50 (Hurley, Saunders, Nivas, Hertz, & Reynolds, 2003). However, I found
no literature on the associations between P.O. box holders and recreation
preferences. Based on the limited literature and exploratory analysis, I chose to
include this variable, and also to conduct a sensitivity analysis without it. The
results of this sensitivity analysis are included in Appendix B, Tables B.1 and B.2.
All activities in the survey were included in the regressions; the full list of
activities is in Table 2.2.
1.5.2 Multiple Imputation of Missing Data
Frequently, statistical analyses of survey data deal with missing data by
dropping any observations with missing covariates, a "complete case analysis"
(Marshall, Billingham, & Bryan, 2009). However, this approach implicitly assumes
that the missing data is "missing completely at random" (MCAR); that missing
values are not systematically diﬀerent from complete-case values and, therefore,
inference based only on complete cases would not diﬀer from inference based on a
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hypothetical complete dataset. One alternative to this approach is to instead
assume that data is missing at random (MAR); that the likelihood of an observation
being missing is related to observed data. Assuming MAR, single imputation
approaches use relationships between variables to predict and ﬁll in missing values,
leaving observed values unchanged. Statistical analysis can then be carried out
using the full dataset, without dropping any observations. However, this analysis
will not capture the uncertainty in parameter estimates stemming from uncertainty
in imputed values, i.e. the reported standard errors will be underestimates.
Alternatively, multiple imputation approaches involve creating many imputed
datasets, where each imputed value is drawn from a distribution conditional on the
other values in that observation. This results in multiple datasets, each with missing
values ﬁlled in with diﬀerent draws from their speciﬁc conditional distribution.
Observed variable values remain the same. Therefore, the variance in an imputed
value over datasets represents the uncertainty in predicting that value from other
variables in the dataset. Once multiple complete datasets have been created,
statistical analysis is carried out on each, and inferential statistics calculated. These
are then combined, ﬁnally producing statistical estimates that (to the extent that
the MAR assumption holds) are representative of all observations in the dataset, as
well as the uncertainty incorporated from the missing value imputation (Marshall et
al., 2009). This is the approach used here.
Several diﬀerent methods for multiple imputation exist. In this analysis I used
the R package MICE, which implements the fully conditional speciﬁcation (FCS)
method, alternatively known as multivariate imputation by chained equations
(MICE). This method is less theoretically elegant than the other primary multiple
imputation option, Schafer's joint model, which produces a parametric joint
distribution of all variables in the dataset (van Buuren & Groothuis-Oudshoorn,
2011). However, FCS allows both non-continuous variables, including ordered and
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binary data, and speciﬁcation of deterministic relationships between variables (van
Buuren & Groothuis-Oudshoorn, 2011). The ﬁrst step in FCS is user speciﬁcation of
imputation models for each variable. For example, for a continuous variable one
might specify a simple linear regression model. Then, using a ﬁrst imputation of
"starting values" for missing values (here created by the MICE software), it cycles
over variables, calculating and then drawing from a conditional distribution for each
imputation. Each time all the missing values are imputed is considered one iteration
of the multiple imputation algorithm. After suﬃcient iterations, the imputed values
are reported. This process is then repeated to produce multiple imputed datasets.
Inferential statistics from models ﬁt to imputed datasets are combined according to
Rubin's rules (D. B. Rubin, 1987), which specify that the ﬁnal estimate of a
regression coeﬃcient βˆ∗ is simply the average of the coeﬃcients from each
imputation βˆm, where m is the imputation number and M is the total number of
imputations:
βˆ∗ =
ΣMm=1βˆ
m
M
The overall variance of βˆ∗ is a combination of the within imputation variance W
and the between imputation variance B, as speciﬁed below. Um is the variance
estimate of βˆm from regression m.
V = W +
M + 1
M
B
W =
ΣMm=1U
m
M
B =
ΣMm=1(βˆ
m − βˆ∗)2
M − 1
The dataset used for this study has about 3% of variable values missing, and
about 17% of observations are missing at least one value. The patterns of
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missingness are shown in Table B.3 in Appendix B. The most frequently missing
variable is income, at about 11%, with social and ﬁscal conservative level close
behind at 7-8%. These respondents are likely to be systematically diﬀerent from
others (Whitehead, 1994), a problem which multiple imputation will help overcome.
The data have both numeric and categorical variables; the numeric variables are
modelled using predictive mean matching, and the binary variables are modelled
using logistic regression. I specify 20 iterations for each imputed dataset, as
recommended by van Buuren and Groothis-Oudshoorn (2011). I create a total of six
imputed datasets, a number that is within Schafer's (1999) recommendations. I
then run each of my six regressions (for each of three forest management settings,
one regression with only demographics, and one with demographics and activities)
on each of six imputed datasets. For each regression, I combine the results in
accordance with Rubin's (1987) rules to get ﬁnal estimates for coeﬃcients and
standard deviations. I also conduct these regressions on the dataset using only
complete case observations to demonstrate the sensitivity of these results to
multiple imputation. The results of this sensitivity analysis are included in
Appendix B, Tables B.4 and B.5.
I chose not to impute information about activities respondents participate in.
This is because almost every respondent who skipped any questions about activity
participation skipped all questions about activities. This meant that for those
respondents, I had very little information about activities, and imputations
therefore seemed less likely to reﬂect the truth. This meant that regressions
including activity information will have approximately 15% fewer observations, and,
therefore, reduced power for inference. Additionally, because it would be
inappropriate to impute values of the dependent variables, the number of
observations was somewhat reduced (10-13% fewer observations), even for
regressions with only demographic covariates.
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1.6 Results
Tables 1.4 and 1.5 show the coeﬃcients for the demographics and activities
regressions, respectively. Sensitivity analyses when the regressions were conducted
without the P.O. box covariate, without the "Not a factor in decision" response
option, and with only complete cases (no multiple imputation). The results of these
analyses are consistent with the main conclusions below, and are shown in full in
Appendix B.
1.6.1 Seeing/Hearing Logging
The regression examining the eﬀects of demographics alone on preferences for
seeing or hearing logging in the woods shows that age, household size, social
conservative score, and taking more than ten trips to the north woods are
signiﬁcantly (p<0.05) associated with higher desirability. A P.O. box address is
associated (p<0.05) with lower desirability of seeing or hearing logging evidence.
When I add activities to this regression, these eﬀects don't change signiﬁcantly, and
no activity participation is a signiﬁcant predictor of preferences. The AIC score with
demographics alone is 646 and is 610 with demographics and activities. McFadden's
R2 with demographics alone is 0.10 and is 0.19 with demographics and activities.
Figure 1.7 shows the mean of sample predicted values for seeing/hearing logging
scores (yˆi) as age, household size, and social conservative score change, with all
other values held constant at respondents' actual response values. Table 1.6 shows
the mean predicted values of seeing/hearing logging scores as the indicator for more
than ten trips and a P.O. box address change, again keeping other values constant.
These predictions are calculated by assigning a single variable value, for example, an
age of 20, to every observation in the dataset, calculating the predicted score for
each observation, averaging those scores, and then repeating for the range of
variable values present in the dataset, for example, ages from 20 to 80. These values
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are not meant to show how someone with this variable value is expected to rate
seeing/hearing logging, but instead to show the magnitude of the covariate eﬀect in
a more interpretable way than a ordered logistic regression coeﬃcient.
Table 1.4. Ordered Logistic Regression Coeﬃcients using Demographics Only.
Coeﬃcients By Forest Management Practice Evaluated
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Covariates
Male -0.02 (0.27) 0.24 (0.25) 1.00 (0.26)***
Age 0.03 (0.01)*** 0.01 (0.01) -0.01 (0.01)
Children at Home -0.76 (0.39)* 0.15 (0.35) 0.39 (0.37)
Education Level -0.06 (0.12) 0.03 (0.12) 0.06 (0.12)
Household Size 0.40 (0.15)** -0.07 (0.15) -0.09 (0.14)
Income 0.03 (0.07) 0.01 (0.07) -0.15 (0.07)**
Social Conservative 0.20 (0.09)** 0.13 (0.09) -0.13 (0.09)
Fiscal Conservative -0.03 (0.10) -0.04 (0.10) -0.12 (0.10)
Took 1-10 Trips -0.14 (0.26) 0.57 (0.25)** 0.54 (0.25)**
Took >10 Trips 0.89 (0.39)** 0.54 (0.39) 0.64 (0.38)*
P.O. Box Address -0.93 (0.36)** 1.05 (0.34)*** 0.64 (0.33)*
Regression Statistics
R2 0.1 0.06 0.1
AIC 646.4 746.4 689.6
N 286 290 295
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in parentheses
1.6.2 Managed Forest with Selective Cutting
In the regression of preferences for a managed forest with selective cutting on
demographics alone, a P.O. box address is signiﬁcantly associated with preferences,
but the direction is opposite that of seeing or hearing logging evidence. A P.O. box
address is associated with more positive attitudes toward managed forests. Taking
trips to Maine's north woods (both 1-10 trips and >10 trips) is associated with
higher desirability of managed forests. The predicted preference scores for the
average person with diﬀerent values of these variables are shown in Table 1.7.
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Table 1.5. Ordered Logistic Regression using both Demographics and Activities.
Coeﬃcients By Forest Management Practice Evaluated
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Demographic Covariates
Male 0.01 (0.30) 0.36 (0.29) 1.01 (0.30)***
Age 0.03 (0.01)** 0.00 (0.01) -0.01 (0.01)
Children at Home -0.54 (0.42) 0.09 (0.39) 0.37 (0.40)
Education Level 0.05 (0.14) 0.09 (0.14) -0.08 (0.14)
Household Size 0.37 (0.17)** -0.06 (0.16) -0.12 (0.16)
Income -0.02 (0.07) 0.03 (0.08) -0.09 (0.07)
Social Conservative 0.21 (0.10)** 0.16 (0.10) -0.12 (0.10)
Fiscal Conservative -0.08 (0.11) -0.06 (0.10) -0.10 (0.11)
Took 1-10 Trips -0.26 (0.30) 0.33 (0.29) 0.41 (0.29)
Took >10 Trips 0.80 (0.45)* 0.31 (0.43) 0.53 (0.43)
P.O. Box Address -0.88 (0.39)** 0.87 (0.38)** 0.38 (0.37)
Activity Covariates
Hiking -0.32 (0.30) -0.17 (0.28) 0.31 (0.28)
Biking -0.02 (0.32) -0.30 (0.31) -0.04 (0.32)
Wildlife Watching -0.35 (0.30) 0.71 (0.29)** 1.06 (0.30)***
Nature Photography 0.22 (0.28) 0.16 (0.26) 0.26 (0.27)
Camping -0.06 (0.29) -0.12 (0.28) 0.10 (0.28)
Hunting 0.41 (0.35) 0.19 (0.34) -0.57 (0.35)*
Snowmobiling 0.38 (0.41) -0.41 (0.39) -0.10 (0.39)
Power Boating -0.29 (0.32) 0.18 (0.31) -0.10 (0.31)
Sailing -0.16 (0.39) -0.45 (0.37) -0.30 (0.38)
Canoeing/Kayaking 0.33 (0.30) 0.28 (0.28) -0.26 (0.29)
Freshwater Fishing -0.42 (0.35) 0.31 (0.32) 0.20 (0.32)
Marine Fishing 0.53 (0.36) -0.17 (0.34) 0.23 (0.34)
ATV/Dirt Biking 0.22 (0.39) -0.29 (0.40) -0.27 (0.39)
Downhill Ski 0.26 (0.36) -0.20 (0.35) -0.24 (0.34)
X-Country Ski -0.08 (0.36) 0.12 (0.35) 0.03 (0.36)
Regression Statistics
R2 0.19 0.16 0.2
AIC 610 699.6 646.4
N 266 268 272
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in parentheses
When I include activities in this regression, I see that the association with taking
one or more trips decreases and becomes insigniﬁcant, though the change in the
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Figure 1.7. Predicted Logging Desirability Scores
Table 1.6. Predicted 'Seeing/Hearing Evidence of Logging' Score, for Signiﬁcant
Predictor Variables. (0 is 'Not Desirable', 1 is 'Not a Factor',2 is 'Somewhat
Desirable',3 is 'Very Desirable')
No Yes
Address is a PO Box 0.66 0.18
Took >10 Trips to North Woods 0.57 0.98
coeﬃcient is not statistically signiﬁcant. The eﬀect of having a P.O. box address is,
however, signiﬁcantly reduced (p<0.01) when activities are included in the
regression, indicating that this eﬀect is mediated by activity choice.
Wildlife watching is the only activity signiﬁcantly associated with managed
forest preferences; it is associated with more positive attitudes. Table 1.8 shows the
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predicted managed forest preference scores for the average person if she or he did or
did not watch wildlife.
Table 1.7. Predicted Score, 'Managed Forest with Selective Cutting', for Signiﬁcant
Predictor Variables. (0 is 'Not Desirable', 1 is 'Not a Factor',2 is 'Somewhat
Desirable',3 is 'Very Desirable')
No Yes
Address is a PO Box 1.6 2.6
Took 1-10 Trips to North Woods 1.4 2.1
Table 1.8. Predicted 'Managed Forest' and 'Old Growth' Scores, for Those Who Do
and Do Not Engage in Wildlife Watching. (0 is 'Not Desirable', 1 is 'Not a Factor',2
is 'Somewhat Desirable',3 is 'Very Desirable')
No Yes
Predicted 'Managed Forest' Score, by 'Wildlife Watcher?' 1.4 2.0
Predicted 'Old Growth' Score, by 'Wildlife Watcher?' 1.6 2.4
Finally, for undisturbed old growth forest, in the demographics regression, being
female and having a higher income are both signiﬁcantly and negatively associated
with preferences for old growth forest. Taking one or more trips is positively and
signiﬁcantly associated with preference for old growth, though the eﬀect for those
taking more than ten trips is only signiﬁcant at the p=0.1 level. Having a P.O. box
is positively associated (p =0.1) with old growth desirability. Figure 1.8 and Table
1.9 show the average predicted values of old growth preferences when these variables
change.
When I include activities in the regression, the eﬀects of income, no trips, and a
PO box address are reduced and are longer signiﬁcant, though the diﬀerence in the
coeﬃcients between the two regressions is not statistically signiﬁcant.
Wildlife watching is again the only activity with a signiﬁcant eﬀect, and is
positively associated with old growth preferences. Table 1.8 shows the predicted old
growth preference scores for the average person if s/he did or did not watch wildlife.
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Figure 1.8. Predicted Old Growth Desirability Scores
Table 1.9. Predicted 'Undisturbed Old Growth Forest' Score, for Signiﬁcant
Predictor Variables. (0 is 'Not Desirable', 1 is 'Not a Factor',2 is 'Somewhat
Desirable',3 is 'Very Desirable')
No Yes
Address is a PO Box 2.1 2.6
Took 1-10 Trips to North Woods 1.9 2.4
Male 1.6 2.5
1.7 Discussion
1.7.1 Forest Management Setting Preference Eﬀects by Covariate
In this section, I discuss what evidence my results give relevant to my ﬁrst
objective, determining whether and to what degree recreator preferences with
respect to logging vary by personal characteristics and outdoor activity choice. To
do this, I identify speciﬁc associations between diﬀerent forest management settings
for each demographic/activity found to have a signiﬁcant eﬀect, and discuss
potential management implications of each.
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1.7.1.1 Gender
The literature is conﬂicted on the eﬀect of gender on recreators' forestry
preferences (British Columbia Ministry of Forests, 2003; Levine & Langenau, 1979),
and my ﬁndings, too, vary. I ﬁnd that gender is only associated with preferences for
undisturbed old growth forest, that men are more likely to ﬁnd undisturbed old
growth forest desirable, and that the eﬀect is large, moving the predicted score of
old growth from about halfway between not a factor and somewhat desirable to
halfway between somewhat desirable and very desirable. Given that undisturbed old
growth forest and a managed forest with selective cutting are somewhat opposite, I
would expect gender to have a signiﬁcant and opposite eﬀect when I look at
managed forests - I would expect men (compared to women) to dislike them as
recreational settings. However, it appears that this is not true; while men favor old
growth compared to women, there is no evidence of a gender diﬀerence for a
managed forest. In Maine, this information is probably primarily useful to
conservation groups with tracts of land, as these are the only places where the little
old growth remains. These organizations may want to target men for fundraising for
continued preservation of these sites.
1.7.1.2 Age
Consistent with the literature on forestry preferences (L. Hunt et al., 2000;
Tahvanainen et al., 2001), I ﬁnd that older Mainers ﬁnd seeing and hearing evidence
of logging more desirable than younger Mainers. Though I cannot know whether
this is an age eﬀect or a cohort eﬀect, I hypothesize that older Mainers lived in the
state when more jobs and industry depended on the forest products industry and
logging was more active. They are more likely to have had jobs in this industry.
This is consistent with the literature that ﬁnds that foresters are more accepting of
logging evidence, because they are more familiar with it (Berninger et al., 2010).
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This eﬀect on logging preferences is not only signiﬁcant but large, as predicted
logging preference score between a 20-year-old and an 80-year-old goes from nearly
not at all desirable to not a factor in decision. As Maine expands its outdoor
recreation opportunities to include the new Katahdin Woods and Waters National
Monument, this is important information to have. Older visitors (from Maine) may
not be bothered by seeing logging evidence near and in the monument, but I predict
that younger visitors will be bothered by this.
Age is not signiﬁcantly associated with preferences for a managed forest or old
growth.
1.7.1.3 Education
The literature is conﬂicted on the eﬀect of education of forestry preferences
(British Columbia Ministry of Forests, 2003; L. Hunt et al., 2000), and I ﬁnd no
signiﬁcant eﬀects in any of the regressions. My study may diﬀer from those that do
ﬁnd an eﬀect because of location and population diﬀerences, but this diﬀerence
could also be because of variables I include that other studies do not, such as social
conservativeness, which is correlated with education.
1.7.1.4 Income
Surprisingly, only one study in the literature examines income, and it ﬁnds that
income aﬀects preferences between forest management techniques (Gan et al., 2000),
but it asks a very diﬀerent question than any of my dependent variables. I ﬁnd no
association of income with preferences for seeing/hearing evidence of logging or a
managed forest. However, higher income is signiﬁcantly associated with lower
preference for undisturbed old growth forest. This association is small: from less
than $10,000 to greater than $200,000, predicted preferences move only 1/20th of
the distance between not a factor and somewhat desirable.
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1.7.1.5 Fiscal and Social Conservative
These variables are not included in any of the other literature about forest
management preferences, and while ﬁscal conservativeness does not appear to be
associated with any of my dependent variables, social conservativeness is
signiﬁcantly and positively associated with preferences for seeing or hearing
evidence of logging. This is a large eﬀect, as the predicted preference for very
conservative respondents is approximately not a factor while that for very liberal
respondents is not at all desirable. In the US, more rural places tend to be more
socially conservative (Flora, Flora, & Gasteyer, 2016), so I hypothesize that this
association is, as with age, a product of increased familiarity with logging and the
forest products industry as a whole.
1.7.1.6 Household Size
Household size is positively associated with seeing/hearing logging preferences,
but has not been included as a predictor in previous literature on this subject.
However, Hunt, Twynam, Holder, and Robinson (2000). ﬁnd that being married is
positively associated with acceptance of seeing logging evidence. If I assume that
most households in the sample with more than one person include a couple, my
results are consistent with Hunt. This eﬀect is, however, more modest that those of
age and social conservativeness; if I move from a one-person household to a
four-person household, my predicted desirability only moves about half the distance
between not at all desirable and not a factor. This information has the potential to
be very useful for those looking to attract outdoor recreators to their area; many
businesses and activities focus largely on families, who may be less bothered by
seeing evidence of logging.
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1.7.1.7 Number of Trips
The number of trips a survey respondent has taken to Maine's north woods is
associated with each of my dependent variables. Taking more than ten trips is
positively and signiﬁcantly associated with preferences toward seeing/hearing
evidence of logging, with preferences predicted to increase by about half a step if it
is true. This ﬁts well with my hypothesis that those who are more familiar with this
industry are less bothered by it, but does not ﬁt well with the literature, most of
which ﬁnds a negative association between number of visits and attitudes toward
logging evidence (Balfour, 1996; McFarlane & Boxall, 1996). This probably has to
do with setting, as Maine recreators have likely seen evidence of logging on most
trips to the north woods, whereas other studies examine these opinions in the
context of a change in recreation setting forest management, i.e. new logging. This
variable, of course, may be a result of reverse causality - those who dislike
seeing/hearing evidence of logging might recreate in other states' forests which have
areas without logging. More work is needed to understand the causal direction.
Taking one or more trips is positively associated with both preferences toward a
managed forest with selective cutting or undisturbed old growth forest. In the case
of a managed forest, only taking 1-10 trips is signiﬁcantly associated with higher
preferences for a managed forest; in the case of old growth, both 1-10 trips and >10
trips are (at the p < 0.05 and p < 0.1 levels, respectively). In each case, those who
take 1-10 trips are predicted to prefer these settings a full step more than those who
take no trips, moving from between "No preference" and "Somewhat desirable" to
between "Somewhat desirable" and "Highly desirable."
I hypothesize that these diﬀerences in preferences have to do with what people
are looking for in their recreational activities - if you don't go to the forest for
recreation, you won't care about old growth or a well-managed forest.
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1.7.1.8 P.O. Box
The ﬁnal "demographic" variable, having a P.O. box as an address is not
included in any other studies, but is highly signiﬁcant in each of my models. It is
negatively associated with desirability of seeing/hearing logging evidence (predicted
preferences decrease a half step between not a factor to not at all desirable),
positively associated with desirability of a managed forest with selective cutting
(predicted preferences increase a full step from below somewhat desirable to below
very desirable), and positively associated with desirability of old growth (predicted
preferences increase a half step between somewhat desirable and very desirable).
More research on who exactly has P.O. box addresses and the reason for their
preferences is necessary to understand this variable and for it to be useful to forest
managers.
1.7.1.9 Wildlife Watching
Wildlife watching is the only activity in my analysis to be signiﬁcantly
associated with preferences at the 5% signiﬁcance level; it is positively associated
with desirability of both managed forests with selective cutting (predicted
preferences increase a half step between not a factor and somewhat desirable) and
undisturbed old growth (predicted preferences increase almost a full step from below
to above somewhat desirable). This is in contrast to the literature, where three
studies ﬁnd no association of wildlife watching and forestry preferences (Boxall &
Macnab, 2000; Gan et al., 2000; L. Hunt et al., 2000). Here I ﬁnd again that Maine,
and Maine people are diﬀerent than people in other places. Forests in Maine
frequently include management for wildlife, and this result indicates that people
may understand that. Wildlife watching is a large and growing recreational activity,
so this information has the potential to be very interesting for those seeking to
attract recreators to Maine's woods.
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1.7.2 Theoretical Implications for Outdoor Recreation Preference
Theory and the Recreation Opportunity Spectrum
In this section, I discuss what evidence my results give relevant to my last two
objectives; ﬁrst, determining whether demographics are associated with setting
preferences, speciﬁcally forest management preferences, and therefore might be
substituted for recreators' desired experiential outcomes; and, second, to further
characterize the speciﬁc relationship between demographics, activity choices, and
setting preferences, by measuring whether the association between demographics
and setting preferences is mediated by activity choice.
The above results have shown that demographics are associated with setting
preferences. However, McFadden's adjusted R2 values for these regressions are quite
small (0.06 to 0.1), suggesting that, in this case, demographics explain relatively
little of the variance in setting preferences. When activities are included in these
regressions, the adjusted R2 values increase to between 0.16 and 0.2, explaining
more, but still relatively little of the variance. These results suggest that
demographics and activities, more easily measured variables than desired
experiential outcomes, can explain some variation setting preferences for forestry
management. Further work is necessary to understand how the explanatory power
of desired experiential outcomes compares to that of demographics and activities.
The results of this study suggest that in some cases, activity choices do mediate
eﬀects of demographics. The strongest mediation eﬀect was seen for the association
between having a P.O. box and preferences for a managed forest, which is positive,
but was signiﬁcantly reduced when I included activities in the regression. This
indicates that some of the association between having a P.O. box and managed
forest preference is 'absorbed' by the activities associated with having a P.O. box.
This was the only signiﬁcant mediation eﬀect observed in this study.
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I do, however, observe suggested mediation eﬀects with income. Income, in the
demographics-only regression, is positively and signiﬁcantly associated with old
growth preferences. However, once I include activity information in the regression,
the association is reduced in magnitude and no longer signiﬁcant. While the
magnitude of the coeﬃcient doesn't change signiﬁcantly, the change in value and
signiﬁcance suggests that this eﬀect may be mediated by the recreational activity
eﬀects. This association between income and outdoor recreation makes sense, given
that some activities require expensive equipment (e.g. power boating) while others
require essentially no equipment (e.g. hiking). For business owners and government
oﬃcials seeking to attract high income visitors, these are important results; having
adjusted for activity choice, I show no diﬀerence between low and high income
recreator preferences for these three forest management strategies.
Finally, the eﬀect on number of trips to the north woods also shows suggested
mediation eﬀects. Taking 1-10 trips is signiﬁcantly and positively associated with
managed forest and old growth in the demographics-only regression, but when I add
activity choices to my regression both these eﬀects become insigniﬁcant. Much of
this eﬀect is absorbed by eﬀect of wildlife watching, which is positively correlated
with taking at least one trip to the north woods, and, in both these regressions, has
a signiﬁcant and large positive association with preferences.
These results partially support my hypothesis that the associations between
demographics and managed forest setting preferences are mediated by activity
choices. My results suggest that eﬀects on P.O. box, income, and number of trips are
mediated by activities, though the latter two are not signiﬁcant eﬀects. Aside from
these variables, my results suggests that, while both activities and demographics
aﬀect Mainers' forest setting preferences, their eﬀects are largely independent.
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1.8 Literature Gaps Filled and Suggestions for Future Work
This study overcomes many of the weaknesses of other work done on how forest
management preferences vary by demographics and activity choice. Since evidence
has shown that these results can be location-speciﬁc (Berninger et al., 2010; British
Columbia Ministry of Forests, 2003; Edwards et al., 2012), this study focuses on
Maine to be relevant for Maine decision-makers. My sample is purposely chosen to
be as representative as Maine's population as possible, and uses logging choices
relevant to Maine, which primarily means that I am not asking about clear cutting.
This is prevalent in the literature but not relevant to Maine, where clearcuts must
be under 250 acres and are used relatively infrequently (Maine Department of
Conservation & Service, 1999). Additionally, my simple descriptions of
"Seeing/hearing evidence of logging", "A managed forest with selective cutting",
and "Undisturbed old growth" are diﬀerent than the many forestry types described
and/or pictured in other studies. This choice is supported by McCool, Benson, and
Ashor (1986), who ﬁnd that non-experts are frequently unable to distinguish
between forestry techniques other than to determine that some places have been
harvested and others have not. I include a wide range of demographic variables,
including nontraditional variables, as well as many activity types. Finally, I conduct
multivariate regression analyses for each management type of interest, so I am able
to control for correlations among them.
I do, however, note that future work is needed on the topics studied here. While
many recreators in Maine live in the state, many others come from other parts of
New England and beyond, and businesses and government are frequently interested
in attracting these visitors from further away. Information about opinions from
people not living in Maine would be a good complement to this study. In this study,
I am sometimes unable to determine the cause of associations. In some cases, this is
not essential; for example, I can use information about diﬀerences between men and
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women's opinions to manage for each without understanding the causes of the
diﬀerences. However, for other associations, such as those with P.O. box addresses, I
need more information about these people and the reason for their opinions for
businesses and governments to act to better serve them. While I did include a range
of demographic variables, I was not able to collect data on everything - employment
type, and membership in an environmental organization are two demographics
examined in the literature that I did not have data on. Qualitative data collection
on this topic would be a useful complement to this study - why do people have the
opinions they do? What is the direction of causality between number of visits and
preferences? Finally, experimental work assessing whether familiarity with the forest
products industry leads to increased desirability of logging operations would allow
me to test the hypothesized cause of associations with age and social
conservativeness. In Chapter 3, I describe an experimental intervention which
examines this hypothesis.
1.9 Conclusions
A variety of Maine organizations may want to use this information for planning
and regulatory purposes. State and local government regulating forest management
techniques and locations can use this information to maximize the welfare of their
constituents, allowing harvest in places frequented by those least bothered, for
example, older Mainers, and directing certain groups to places without active
harvesting, for example, people who have less experience in the north woods. Here I
found that wildlife watchers are especially excited about well-managed and old
growth forests; governments can advertise these places in order to attract this
growing group of recreators. Timber companies interested in continuing operations
with minimal conﬂict with recreators would be well served to understand these
diﬀerences in preferences as well, and manage with diﬀerent recreator preferences in
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mind. This will also require working with governmental agencies and recreator
groups to better understand where diﬀerent types of recreators choose to go. For
the new federally managed piece of forest land in Maine, Katahdin Woods and
Waters, this information should give decision-makers information to decide whether
and where to allow logging operations. If they expect most visitors to be older
RV-ing retirees or socially conservative church groups, then allowing logging
operations may not diminish monument's desirability. However, if they expect
young people and/or more liberal city people travelling from Portland, logging
operations may reduce the monument's appeal.
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Chapter 2
EFFECTS OF RECENT LOGGING EVIDENCE ON NORTH MAINE
WOODS VISITOR INTENTIONS TO RETURN, AND POTENTIAL
IMPACTS ON VISITOR SPENDING
2.1 Introduction
Many timber-dependent rural communities in the US are struggling. Long
dependent on the forest products industry and other manufacturing jobs that are
disappearing with mechanization, outsourcing, changes in demand, and other global
trends, these communities face serious challenges. Shuttered businesses, falling
property values, and disappearing incomes have sharply decreased tax revenue.
Simultaneously, increased needs for social services from the newly jobless, an aging
population, and the continued need for basic services such as ﬁre and police
departments, schools, and libraries have increased government expenses. Small
towns in this setting are scrambling for new businesses and residents.
These trends are particularly obvious in Maine, which has seen about half its
jobs in the forest products industry disappear in the last 15 years, and eight mills
close or downsize between summer 2013 and summer 2016 (J. L. Anderson &
Crandall, 2016; Industry Employment & Wages , n.d.). While Maine's overall
population has remained constant, almost all northern townships have lost residents
since 2000 (Milneil, 2017). As an example, Millinocket and East Millinocket saw
both their mills close (2008 and 2014) (J. L. Anderson & Crandall, 2016; Bidgood,
2016). Millinocket's library closed temporarily due to lack of funding in 2015, and
the census bureau estimates it has lost 17% of its population since 2000 (Bureau,
n.d.; Millinocket, ME Population - Census 2010 and 2000 Interactive Map,
Demographics, Statistics, Quick Facts - CensusViewer , n.d.; Warren, 2017). With
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reduced tax bases and shrinking student populations, the towns have begun to
consider consolidating their schools (East Millinocket Oﬀers School Merger, 2014;
Facchini, 2017). In even more rural timber-dependent areas, some towns have voted
to deorganize, saving money by eliminating all town services and functions; the
most recent example is Oxbow, which voted to approve deorganization in the fall of
2016 (Brino, 2016).
To combat these trends, towns are working to diversify their economies, which is
key for resilience and long-term economic prosperity (Duncan, 2014). In
traditionally timber-dependent communities, one focus is on timber products
beyond pulp, paper, and sawlogs, including cross-laminated timber (CLT), jet fuel,
and woody biomass (Burns, 2017; Fishell, 2017; Mill shakeups in Maine, 2016).
Another focus is on natural amenity-based opportunities, including nature-based
tourism and amenity-seeking migrants (C. Winstead, personal communication,
October 17, 2017); studies have demonstrated that nature-based tourism can lead to
in-migration by some visitors (Godbey & Bevins, 1987). An essential prerequisite to
nature-based tourism is high quality natural amenities.
A variety of studies have demonstrated this importance, including the reduced
appeal of places with evidence of logging. In a meta-analysis of natural amenity
eﬀects, Waltert and Schlapfer (2010) conclude that natural amenities have a positive
eﬀect on population and migration. They also ﬁnd that in hedonic studies,
preserved land is more likely to have a robust positive eﬀect on property values than
forested land alone, indicating that forested land that is available for harvest is less
attractive to amenity migrants (Waltert & Schlapfer, 2010). Kim and Johnson
(2002) directly include forest management practices in a hedonic analysis, and ﬁnd
that visible clearcutting reduces house values, indicating that this intense form of
management reduces homebuyers' value for that land. Additionally, many studies
ﬁnd that protected lands in forested regions lead to increased in-migration (Lewis,
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Hunt, & Plantinga, 2002; Lorah & Southwick, 2003; Lundgren, 2009). Finally, a
variety of research demonstrates that outdoor recreation settings with logging
evidence are less desirable to recreators and tourists (British Columbia Ministry of
Forests, 2003; Gundersen & Frivold, 2008; Lindhagen & Hornsten, 2000; Paquet &
Belanger, 1997; Shelby et al., 2005). As towns promote and invest in outdoor
recreation tourism, it is important for them to understand how seeing logging
evidence will aﬀect recreators' choices to return to the area, as this will aﬀect the
economic impact they can expect from tourism.
The objectives of this chapter are to estimate (1) tourist spending associated
with recreation on private land in northern Maine and (2) the potential impacts of
logging evidence on numbers of outdoor recreation visits, and the associated
expected diﬀerences in tourist spending. To pursue these objectives, I carried out a
survey in the North Maine Woods, a 3.5 million acre area of working forest (i.e.
logged forest) in Maine's northern counties. I asked visitors about their attitudes,
spending, and whether they would return to various recreation settings with and
without logging evidence. I then used regression analysis to estimate, separately,
visitor spending and an individual's probability of return to a logged area. Finally, I
combine these estimates to ﬁnd expected spending from potential visitors to a
setting with and without logging evidence.
This research adds to the literature because it is the ﬁrst study that I know of
that estimates the spending associated with visitors to privately owned land
available for recreation, and is the ﬁrst to examine the eﬀects of logging evidence in
recreation areas on potential visitor spending.
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2.2 A Review of the Literature
2.2.1 Outdoor Recreation Tourist Spending Associated with a Working
Forest
A variety of literature demonstrates that outdoor recreation tourism can have
large positive impacts on local economies. Overall, the Outdoor Industry
Association estimated in 2017 that outdoor recreation in Maine generates, annually,
$8.2 billion in consumer spending, $2.2 billion in wages, and $548 million in tax
revenue (The Outdoor Industry Association, 2017). The literature which estimates
economic impacts of speciﬁc recreational areas focuses on publicly owned land
(National Parks, National Forests, Wilderness Areas, etc.). White et. al. in 2013
estimate the average per party, per trip spending on visits to national forest land to
be between $33 and $983 (White, Goodding, & Stynes, 2013). On a nationwide
scale, Hjerpe et. al. use IMPLAN to ﬁnd that Wilderness areas contribute to an
additional $500 million of spending in adjacent communities (Hjerpe, Holmes, &
White, 2017). The 2016 National Park Visitor Spending Eﬀects report estimates
that park visitors spent $18.4 billion in adjacent communities; the total for Acadia
National Park was $274 million from about 3.3 million visits, for approximately $83
per visit (Thomas & Koontz, 2017).
Available spending estimates for locations within Maine focus on single
sectors/activities, single trail impacts, or that of state park land, and most are more
than ten years old. Single activity or sector studies include an examination of the
guiding industry (total statewide revenue in 2008 of $39.1 million), ATVing (total
related spending in 2005 of $156 million), snowmobiling (1995-1996: $152,487), and
hunting (2013: $231 million) (Noblet & Gabe, 2008; Reiling, Kotchen, & Bennett,
1996; J. Rubin & Morris, 2005; Southwick Associates, 2014). Single area impact
estimates include that of state parks, the Northern Forest Canoe Trail, and the
Maine Island Trail (Glassman & Rao, 2011; Pollock, Chase, Ginger, & Kolodinsky,
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2012). Overall, state parks are associated with $125 spent/visit, and Baxter State
Park, which is not actually a part of the Maine state park system, reports average
within-Maine trip spending of $414.86 (Roper, Morris, Allen, & Bastey, 2006;
Whittington & Bissell, 2008). The Northern Forest Canoe Trial, which runs through
the NMW as part of its 740 mile length, estimates an average of $215 spent per trip,
and the Maine Island Trail which runs 375 miles along coastal islands, estimates
average visitor spending of $660 per trip, and a total annual amount of $1.75 million
(Glassman & Rao, 2011; Pollock et al., 2012).
One report estimates spending associated with a working forest, the Katahdin
Forest Easement, an approximately 200,000 acre parcel conserved by the Maine
Land and Conservation Fund (Paul, 2011). They estimate that this forest generated
a total of $7.6 million in visitor spending with a mean expenditure/group of $495;
however, these values are based on unveriﬁed assumptions, such as that the
Katahdin Forest Easement receives the same number of visitors, with the same
proportions coming from in and out of state, as Baxter State Park and these visitors
spend the same amount as those from Baxter State Park (Paul, 2011). This study
collected no primary data on tourist spending associated with a working forest, but
relied on estimates from publicly owned land that is almost entirely protected from
logging.
I was unable to ﬁnd any reliable studies of visitor spending to private working
forests in northern Maine. The ﬁrst objective of this study is to ﬁll this gap, which I
do through primary data collection on visitor spending to the North Maine Woods,
a 3.5 million acre gated area in northern Maine (described fully in the 'Setting'
section, below).
44
2.2.2 Eﬀects of Logging Evidence on Recreator Visits and Spending
Most studies examining eﬀects of land management choices focus on policy and
infrastructure changes in areas managed primarily for recreation. Recent work
focusing on Maine includes a Headwaters Economics (2013) report that estimates
the potential economic impact of establishing a National Park in the region; while
this change would likely entail reduced logging, the impacts of the National Park
brand far dwarf this change. Additionally, Matsuura, Dissanayake and Meyer (2016)
estimate changes in willingness to pay for a National Park in Northern Maine with
changes in ﬁshing, hunting, and snowmobile policies, but don't address changes in
forestry practices or spending amounts. Finally, in 2005, University of Maine
researchers proposed a methodology for estimating economic impacts of
infrastructure for nonmotorized recreation conservation lands in northern Maine,
but this work focuses on infrastructure creation in lands primarily managed for
recreation, not working forests (M. W. Anderson, Boyle, & Bell, 2005).
In a study focused more on forest management, Starbuck, Barrens, and McKee
(2006), use survey data from 2001 to estimate the economic impacts on surrounding
communities of diﬀerent fuels management strategies in New Mexico forests. In this
study, survey respondents responded to pictures with a recent crown ﬁre (a type of
large ﬁre associated with poor fuels control), old crown ﬁre, or a prescribed burn (a
procedure to control fuels and reduce the incidence of crown ﬁre), and estimate state
and local economic eﬀects of each, which are negative for crown ﬁres and positive
for the prescribed burn (Starbuck et al., 2006). However, these forestry decisions in
New Mexico are very diﬀerent from management choices in Maine's working forests.
A report by the British Columbia Ministry of Forests (2003) does speciﬁcally
address visitation and spending eﬀects of logging. This report examines economic
costs and beneﬁts of diﬀerent harvest strategies in the viewshed of a mountain
lodge, asking visitors if they would return in diﬀerent scenarios, shown by pictures
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of preservation (no logging), retention cuts (logging focused on retaining tree
age/type diversity), partial cuts (cutting some fraction of trees), and clearcuts
(cutting almost all trees). They estimated the change in income from lodge visitors
in each case, and found the present value of lodge revenues over the next twenty
years in each scenario (which they then compared to the present value of forestry
revenue in each scenario) (British Columbia Ministry of Forests, 2003). The setting
and options in this work, however, are very diﬀerent from those in Maine; Maine
visitors usually see forests up-close next to a road, not a view from a mountainside,
and Maine regulations prohibit large clearcuts.
No studies have examined the eﬀects of logging evidence on recreator visits and
spending in Maine. The second objective of this study is to examine this question,
using survey data from visitors to the North Maine Woods. Given that many
studies suggest that recreators dislike logging evidence (Horne, Boxall, &
Adamowicz, 2005; Lindhagen, 1996) and that the British Columbia Ministry of
Forests ﬁnds that the value of tourism exceeds the value of logging, I expect that
the eﬀects of logging evidence on recreator spending in Maine will be negative, and
large enough to be important in northern Maine economies.
2.3 Theory
2.3.1 Predicting Outdoor Recreation Tourist Spending
The ﬁrst part of this study focuses on predicting spending by
outdoor-recreation-focused visitors to northern Maine's working forest. While I
acknowledge that not all money spent in Maine will stay in Maine, total visitor
spending is a standard ﬁrst approximation used in this type of study (Roper et al.,
2006; Thomas & Koontz, 2017; Whittington & Bissell, 2008).
The theoretical models used in the literature to predict tourist spending
amounts are classiﬁed by Sheldon (1990) into macro and micro models. Macro
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models are those used by governments and macro-economists to predict total tourist
spending and importance by region; these models usually use macroeconomic
variables such as exchange rates, GDP, etc. In contrast, the type of model I use here
is a micro model, which uses individual tourist characteristics (age, etc.), trip
attributes (length of trip, etc.), and budget constraints to predict spending (Brida &
Scuderi, 2013; Sheldon, 1990).
This type of model is based in the theory of demand, which predicts that a
quantity (q) of a good or service (k) demanded by a household (i) is a function of
price (pk), budget (Bi), and tastes (Ti) (Brida & Scuderi, 2013):
qik = f(pk, Bi, Ti)
For tourism spending, however, data is usually cross-sectional, so I do not
observe changes in prices necessary for modeling the entire demand curve.
Additionally, tourist spending usually encompasses a bundle of goods, so knowing
what prices to measure can be complex. Therefore, in this context, it is more useful
to use a model based on the Engel curve for total household spending on all tourist
goods purchased (k from 1 to K) (Brida & Scuderi, 2013):
K∑
k=1
pkqik = g(Bi, Ti)
However, an empirical researcher does not directly observe a household's budget
or tastes, so cannot make a deterministic calculation of a household's tourism
spending. Instead, individual tourist characteristics, trip attributes, and economic
constraints are observed; total tourism spending is then modeled as a function of
these observable variables and a random term i:
K∑
k=1
pkqik = g(Bi, Ti) = h(Di, Ai, Ci) + i
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where Di is a vector of personal characteristics, Ai is a vector of trip attributes,
and Ci is a vector of economic constraint variables, usually income.
The theory gives little guidance on the functional form of h(Di, Ai, Ci), but of
the 86 papers on this topic reviewed by Brida and Scuderi (2013), 55 used a form of
linear regression model (including generalized linear models). Here I follow those
authors and use a generalized linear model. Additionally, I follow Agarwal and
Yochum (1999); to normalize the distribution of spending and ensure predicted
spending is not below zero, I log-transform spending for a log-linear regression. The
speciﬁc variables used in this analysis are discussed in the 'Methods' section, below.
Hypothesis 1: Spending will be associated with personal characteristics, trip
attributes, and income.
2.3.2 Eﬀects of Logging Evidence on Recreator Visits
The second part of this study focuses on ﬁnding the probability of a visitor
returning to a setting with and without recent logging evidence. I then combine
these probabilities with predicted spending to ﬁnd the expected diﬀerence in
spending. To estimate the likelihood of a visitor returning to a given setting, I rely
on a random utility model and the travel cost model literature.
The random utility model is based on the assumption that an individual (i) will
choose option j over option k if she/he receives more utility (U) from j than k, that
is:
Uij > Uik
In this case, if option j is returning to a setting and k is not returning, then the
individual would choose to return. However, if Uik > Uij, the individual will not
return.
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This model further assumes that utility is a function of observed individual and
alternative attributes (Xij), as well as unobserved variables. The eﬀect of these
unobserved variables is added to the model in the form of a random variable (ij):
Uij = V (Xij) + ij
Combining these two assumptions leads to the following probability (pij) of
individual i choosing option j, when only two options are available:
pij = Pr(ik − ij < Vij − Vik|Xij)
Assuming that ηij = ik − ij is distributed logistically and that Vij − Vik is a
linear function of Xij yields:
pij|Xij = Λ(Xijβ) = exp(Xijβ)
1 + exp(Xijβ)
where Λ is the standard logistic cumulative distribution function.
The speciﬁc variables used in this regression to predict whether an individual
says he or she will return to a site are discussed in the 'Methods' section below.
Hypothesis 2: Whether or not an individual says she or he will return to a site
will be associated with personal characteristics and site characteristics.
2.4 Setting: The North Maine Woods
The North Maine Woods (NMW), a 3.5 million acre piece of land in the
northwest corner of Maine (see Fig 2.1), encompasses a large part of the land
available for recreation in Aroostook, Piscataquis, and Somerset counties. These
counties also encompass many of the towns suﬀering from the collapse of the
paper/forest products industry and the accompanying community crises; if they
want to encourage nature-based tourism and recreation, the North Maine Woods
presents an enormous and accessible playground for those activities.
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Figure 2.1. Map of the North Maine Woods. (blue line is the border, green houses
with ﬂags are gates, green tents are campsites)
The North Maine Woods has historically been a unique example of private land
managed for multiple uses, particularly forest products extraction and recreation.
Most of the 155 townships in the NMW were initially bought by groups of private
investors in the late 1700s and 1800s; in the 20th century most of that land was
purchased by industrial landowners with large-scale timber extraction operations.
As the log drives to get timber to market on the rivers ceased in the mid-1900s, an
extensive road network was built through the area. This provided access for
recreation, but the variety of landholder access policies and frequently gated roads
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also frustrated recreators accustomed to Maine's open land access traditions. In
1972 the landowners in the region came together to create the North Maine Woods,
an organization that has evolved to be a non-proﬁt corporation, managing recreator
access to the entire region. The organization charges fees at staﬀed gates and
performs regular upkeep on campsites throughout the area. While the majority of
the land in the NMW is still held by industrial landowners primarily focused on
timber extraction, other landowners include the state of Maine, small private
homeowners, sporting camps, and conservation organizations, including the Nature
Conservancy (History Of NMW , n.d.; The Nature Conservancy in Maine, n.d.).
2.4.1 North Maine Woods Visitors over Time
To further understand the setting where this research was conducted, the
following section contains descriptive statistics on recreation in the North Maine
Woods over time.
Because all recreators accessing the North Maine Woods are required to pass
through a gate and ﬁll out paperwork on their way in, the organization has statistics
on the monthly number of visitors since 1976 as well as the number of visitors for
diﬀerent recreational purposes. These numbers, while not precisely accurate due to
recording errors, are still extremely useful in understanding trends in recreation.
Reviewing the number of visitors in each year since 1976 (Figure 2.2), the most
obvious feature is the large increase in 1999, when the NMW grew by 700,000 acres
and the new gates captured more visits. More interesting is the decline in visitor
numbers since 2000, a trend supported by conversations with gate staﬀ. Much of
this decrease is associated with a subset of activities: "visiting" (people going to
vacation homes), ﬁshing, camping, canoeing, and hunting have all decreased, though
hunting appears to have rebounded since 2010 (Figure 2.3). In contrast, hiking and
guiding numbers are increasing, though they still represent less than 1% of all
51
visitors. Gate staﬀ attribute the overall decline to, variously, the decreasing and
aging local population, decreased popularity of longer trips in more remote places,
recreators' (and especially younger people's) reluctance to leave the the internet and
smartphones, fewer people participating in the types of activities popular in the
NMW, and, ﬁnally, increasing gate fees.
The North Maine Woods has long been managed primarily for timber harvest,
which has coexisted with traditional recreation activities. However, these data
demonstrate that, while still popular, traditional activities like hunting and ﬁshing
are declining. It is therefore important for communities seeking increased
recreational tourism to understand that timber harvesting may make it less suitable
for types of recreation increasing in popularity and therefore less appealing to
newcomers. The eﬀects of seeing and hearing logging evidence are shown to eﬀect
those who have never visited the area before diﬀerently: Chapter 1 demonstrates
that those who took more than ten trips to Maine's northern forested region over a
three-year period are signiﬁcantly less bothered by seeing or hearing evidence of
logging. Additionally, in Chapter 1, I show that those who have never been to the
northern forested region are more likely to be bothered by recreating in a managed
forest with selective cutting.
Figure 2.4 demonstrates that the visitor numbers are very seasonal, with the
most visitors coming in October, November, and, to a lesser degree, September,
months which include the hunting seasons for deer, bear, moose, and grouse. This
reﬂects visitors' activity choices, as in recent years more than twice as many visitors
hunt than any other activity (aside from "visiting," which likely indicates visiting a
vacation home where activities are split between the other categories).
Conversations with gate staﬀ indicate that other activities are also highly seasonal:
camping and visits to vacation homes tend to occur during the summer school
vacation; canoe trips are more frequent in May and June when the river ﬂows are
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Figure 2.2. Number of Visitors to the North Maine Woods over Time, as Recorded
at the Gate Checkpoints. Note that the large jump in 1999 is a result of adding
700,000 acres to the NMW and capturing more visitors, not more people visiting.
higher; and some events, like the Fort Kent Muskie Derby in the second week of
August, bring huge inﬂuxes of people for a short period of time. This seasonality
has important implications (discussed below) for this research, which was conducted
in August and early September.
2.5 Methods
2.5.1 Sampling Strategy
To collect data for this research, I used an intercept survey at the North Maine
Woods gates on a total of 21 days from August 9 to September 4, 2017. I stratiﬁed
the twelve gates by number of visitors, categorizing into those with more than
20,000 visitors annually or fewer than 20,000 visitors. I selected three geographically
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Figure 2.3. Number of Visitors to the North Maine Woods over Time, by Activity.
Lower ﬁgure is zoomed in to see activities with fewer participants. Note that the
large jump in 1999 is a result of adding 700,000 acres to the NMW and capturing
more visitors, not more people visiting.
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Figure 2.4. Number of NMW Visitors by Month Gates Are Open. (May-November,
2010-2016)
distributed gates from the category of gates with more than 20,000 visitors: Telos,
Allagash, and 6 Mile. From the gates with fewer than 20,000 visitors, I selected two
geographically distributed gates: Little Black and Fish River. Gates are shown as
small houses on the map of the NMW in Figure 2.1.
Each sampling day, I arrived at the gate at approximately 9 am and surveyed
every group that stopped at the gate until approximately 5 pm. I used two
electronic tablet devices (one iPad and one Android device) to administer the
surveys. Every other visitor surveyed was shown educational information on forestry
before completing the survey (described below).
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If the visitor was unwilling to participate in the survey at the gate, the
researcher asked if he or she would be willing to take the survey via email at his/her
convenience, and, if the visitor agreed, recorded his or her email address.
Additionally, those who completed the survey at the gate were asked to provide
an email address for some follow-up questions (all email-only respondents received
these questions). Following Dillman et. al. (2014), follow-up and email-only surveys
were sent (via email) within two weeks, with two follow-up reminder emails
following at subsequent two-week intervals.
2.5.2 The Survey Instrument
2.5.2.1 Overall Survey Structure and Questions
The survey respondents ﬁlled out consisted of a variety of questions about
recreational activities they participate in, place characteristics they ﬁnd
desirable/undesirable, their attitudes toward various evidence of forestry, and
demographic characteristics. Half of respondents were shown educational materials
about the forest products industry before completing the survey. (The full survey
can be found in Appendix C.)
In the follow-up survey, respondents were asked how many trips they took to the
North Maine Woods, what other locations in Maine they visited on that trip, and
speciﬁc questions about the trip where they completed the original survey, including
how much money they spent on that trip. Finally, they were again asked about
their attitudes towards evidence of forestry. (The full follow-up survey can be found
in Appendix D.)
2.5.2.2 Speciﬁc Survey Questions Used in This Research
To measure spending, I asked, during the follow-up (or email-only) survey, how
much respondents had spent during their trip in each of twelve categories (food,
lodging, gas, souvenirs, car repair, entrance fees, permits, guided trips, recreational
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gear, clothing, entertainment, and other), while travelling in Maine. I summed these
categories to get a measure of overall spending. Thirty-one percent of respondents
answered the spending questions. Spending by category for those who answered
these questions is shown in Figure 2.5.
Figure 2.5. Spending by Category. (Of those who answered spending questions,
N=81)
To measure whether people would return to a recreational site with logging
evidence, I showed respondents photographs of six forest scenes. Two of the scenes
had obvious evidence of logging from within the last year (one of which included
logging equipment), and four of the scenes were from managed forests with no
harvest in the last year. These photographs are included in Appendix C. For each
scene, I asked respondents whether they would return to that site. These questions
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were included in both the on-site survey and the follow-up email survey (or in the
email-only survey for those who chose that option). Most people answered these
questions in only the on-site or follow-up surveys, so I used the responses to
whichever they answered. For those who answered both, I used the responses to the
on-site survey. Fifty-ﬁve percent of respondents answered these questions.
2.5.3 Response Rates
Of those approached at the gates, 293 of 303 (96.7%) agreed to take the survey.
Of those, 78% took the on-site survey, and 22% provided an email for to complete
the survey later on their personal computer (21.5%). Of those who agreed to and
were sent an email survey, 35 of 65 (53.8%) ﬁlled it out. Overall, 263 of 303 (86.8%)
returned either an on-site tablet survey or an email survey.
The response rate for the follow-up survey was much lower. A total of 69 on-site
respondents both provided their email and answered the follow up questions;
combining these with the 35 email-only responses, 104 of 303 (34%) answered the
follow-up questions.
Compared to other surveys, my on-site and email-only response rate is relatively
high, while my follow-up survey response rate is relatively low. For example, in a
contingent behavior survey of Snake River users, Loomis (2002) has a 43% response
rate and in a government sponsored spending survey in Finland Pouta, Neuvonen,
and Sievanen (2006) have a 84% response rate.
2.5.4 Descriptive Statistics
Tables 2.1 and 2.2 show descriptive statistics about NMW visitors, and Table 2.3
shows how those survey respondents compare to Maine Census respondents. Given
that this is an intercept survey, I do not expect respondents to be similar to the
overall Maine population, but it is instructive to know how they diﬀer.
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As expected from the Chapter 1 results, visitors to the North Maine Woods are
much more likely to be male than Maine's population or that of any surrounding
counties. My estimate of the percent of visitors of respondents over 65 (18%) is
biased upward as I only sampled from the population older than 18. However, this
percentage is close to that population in Aroostook and Piscataquis counties
(immediately north and east of the NMW), indicating that visitors are actually, on
average, younger than those counties' populations. The age distribution may,
instead, be more representative of Maine overall, or of Somerset county
(immediately south of the NMW), which have younger populations.
The average household size in my sample is substantially larger than that of
Maine or any of the surrounding counties. This is at least partially explained by my
sample being younger than the overall population, as age is negatively correlated
with household size. Additionally, visitors tend to be more educated (higher
percentages have both high school and college degrees) and to have higher annual
incomes, with medians greater than $25,000 more than the Maine median, and
$35,000-38,000 greater than the medians in the surrounding counties. Figure 2.6
shows whether respondents live in a rural area, town, city, or large city; most
respondents are from towns and rural areas; very few come to the NMW from large
cities.
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Table 2.1. Descriptive Statistics, Non-binary Variables
Mean Median Standard Minimum Maximum
Deviation
Age 49.51 51 14.57 18 86
Education Level - College Graduate - 0-11 Years Postgraduate Degree
Household size 2.78 2 1.17 0 8
Age First Visit 19.2 12 17.31 0 75
Backcountry Nights 4.4 0 7.42 0 50
Place Lives - Town - Rural Large City
Income - 75,000 - 99,999 - Less than 10,000 More than 200,000
Social Conservative 3.71 4 1.46 1 6
Fiscal Conservative 3.96 4 1.22 1 6
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Table 2.2. Binary Variable Statistics. Percent of respondents who fall in category or
do activity
Demographics
Female 30
Has Children Living at Home 30
Visited/Intends to Visit KWW This Trip 20
Worked in Forest Products Industry 20
Family Member Worked in Forest Products Industry 35
Activities
Drive for Pleasure 66
Shop 29
Attend Fairs 37
Picnic 27
Golf 13
Hike 59
Climb 10
Swim 45
Tan 19
Enjoy Nature 74
Watch Birds/Wildlife 48
Nature Photography 32
Motor Boat 35
Flatwater Paddle 50
Whitewater Canoe 12
Whitewater Kayak 7
Hunt 55
Fish 56
Ice Fish 38
Road Bike 9
Mtn Bike 14
Downhill Ski 14
XC Ski 15
Snowshoe 29
Snowmobile 29
ATV 23
Raft 12
Camp 59
Backpack 23
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Table 2.3. Comparison of Survey Respondents and Maine Census Respondents
Our survey 2010 Census 2010 Census 2010 Census 2010 Census
(2017) (Maine) (Aroostook) (Piscataquis) (Somerset)
Percent female 30 51 51 50 50
Percent over 65 18 16 19 20 16
Household size 2.78 2.34 2.24 2.24 2.34
High school grad (%) 97 92 84 89 88
College grad (%) 48 29 17 17 15
Median income 75,000 - 99,999 49,331 36,923 37,495 40,066
('U.S. Census Bureau QuickFacts,' n.d.)
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Figure 2.6. Respondent Hometown Types. Percent of survey respondents from
diﬀerent types of places
Figure 2.7 shows respondent attitudes toward selected recreation setting
features, listed from those most to least frequently ranked as "highly desirable." The
most desirable features are ﬁshing and hunting access, a variety of wildlife, and old
growth; the least desirable features are motels, resorts, and high-speed internet
access. Respondents are most divided in desirability choices with respect to
snowmobile trail access, ATV trail access, cell service, and logging evidence. The
largest mismatches with current features of the NMW are in regards to old growth
and hiking trail access, both of which are rare to nonexistent in the NMW (Things
To Know , n.d.) but 35-40% of visitors ﬁnd highly desirable in places they recreate.
Figure 2.9 shows activities respondents participate in anywhere and which they
participate in the northern forested region of Maine. While the latter category was
described to respondents as "Maine's north woods," many interpreted it to mean
the North Maine Woods area speciﬁcally. The most popular activities, in any
setting, are enjoying nature, driving for pleasure, hiking, camping, ﬁshing, and
hunting. The biggest mismatch here, aside from attending fairs and shopping, are in
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Figure 2.7. Respondent (Un)desirable Features. Percent of respondents who chose
place feature as highly desirable or highly undesirable
motor boating, ATVing, snowshoeing, picnicking, and backpacking, which more
than twenty percent of respondents do, but fewer than half of those who participate
do so in the north woods. Figure 2.8 shows activities which respondents listed when
asked what three activities they do most often in the NMW; those included by more
than ﬁfteen percent of respondents are, in order of popularity, hunting, ﬁshing,
camping, driving for pleasure, enjoying nature, and hiking. Here again there is a
mismatch between the popularity of hiking and its availability in the NMW.
Figure 2.10 shows mean logging desirability by activity, ordered from those
where logging is ranked most preferable to those where it is ranked least desirable.
The activities most amenable to logging here are hunting, snowmobiling, ATVing,
and ice ﬁshing. Those least amenable to logging are nature photography, whitewater
kayaking, picknicking, climbing, and backpacking.
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Figure 2.8. Respondent Top Three Activities. Percentage of respondents who listed
activity when asked about their three most common activities in NMW
Figure 2.9. Respondent Activities Anywhere vs. North Woods. Activities survey
respondents participate in anywhere, compared to those they do in Maine's north
woods
2.5.5 Multiple Imputation
As is typical with surveys, not all respondents chose to answer all questions,
leading to missing values in the ﬁnal dataset. In the on-site survey, questions on
ﬁscal conservative/liberal attitudes and income have the highest percent missing at
12 and 13%. Additionally, some respondents declined to provide zip codes, and the
software used to calculate distance travelled was unable to use some zip codes, so
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Figure 2.10. Forestry Eﬀects by Activity. Average response to question "How does
seeing evidence of forestry aﬀect your preferences for the recreational activities
below?", by activity
23% of observations are missing distance travelled data. Additionally, some
respondents did not provide their emails for the follow-up survey and others did not
ﬁll out the follow-up survey, so variables collected in this part of the survey were
missing 64-69% of values. All variables and missingness percentages are shown in
Table 2.4. To increase the power of my regressions, avoid bias from excluding
observations with missing values, and to predict spending and return probabilities
for all respondents, I used multiple imputation to ﬁll in missing covariate values.
I chose to use the fully conditional speciﬁcation method of multiple imputation,
implemented with the R package MICE. I created six imputed datasets, a number
that is within Shafer's recommendations (Schafer, 1999). In the imputations I used
logistic models for binary variables, ordered logistic models for ordered categorical
variables, and predictive mean matching for continuous variables. See Section 1.5.2
in Chapter 1 for more details on multiple imputation as implemented here.
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Table 2.4. Percent Missing, North Maine Woods Survey
On-site Survey Variables
Saw Educational Materials 0
On-site Interview 0
Gender 1
Rural 2
Primary Purpose of Trip 2
Education Level 2
Has Children 4
Age 5
Worked in Forest Products Industry 5
Years in Maine 6
Household Size 7
Nights Spent in Backcountry 7
Fiscal Conservativeness 12
Income 13
Distance in Miles 23
On-site and Follow-up
Intention to Return by Setting 45
Follow-up Survey Variables
Trip Type 64
Group Size 64
First Visit 64
Visit Length 65
Total Spending 69
2.5.6 Regression: Spending
The ﬁrst regression analysis I conduct allows me to predict spending for each
visitor who ﬁlled out the survey. This is necessary because spending information
was gathered in the follow-up survey, so just 31% of respondents completed that
information. Finding predicted spending for every survey respondent allows me to
make an estimate of per-household spending associated with trips to the NMW that
is more representative of all visitors.
As described in the 'Theory' section, I assume that spending is associated with
observed tourist characteristics, trip attributes, and economic constraints. A large
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body of literature on tourist spending exists to provide guidance on which speciﬁc
variables (within these broader categories) are the best predictors. It is not the
intention of this paper to provide a review of this literature, which has been done
well by several other studies (Kruger, Manners, & Saayman, 2012; Marcussen, 2011;
Sheldon, 1990). Instead, I simply note which variables have been found to be
important in each category (tourist characteristics, trip attributes, and economic
constraints), and which I use here.
First, under the umbrella of tourist characteristics, I include self-reported
residence rurality, household size, education, children, age, and gender, which are all
are frequently found to be associated with spending (Jang, Cai, Morrison, &
O'Leary, 2005; Kruger et al., 2012; Marcussen, 2011). In the category of trip
attributes, variables included are group size, stay length, whether this was a ﬁrst
visit, and the primary activity chosen as the purpose of this trip (Jang et al., 2005;
Marcussen, 2011; Pouta et al., 2006). Additionally, in work on U.S. National Forest
spending, White and Stynes (2008) ﬁnd trip type to be more important than activity
type, so I include their trip type categories (local and overnight, local and day trip,
non-local and overnight, non-local and day trip, and non-primary destination).
Finally, most studies use income as the primary indicator of budget constraint, so I
include that as well (Kruger et al., 2012; Marcussen, 2011; Sheldon, 1990).
I include many covariates in this regression, because I am primarily interested in
predicting spending, not interpreting which variables are associated with higher
spending. I am therefore not worried about multicollinearity between covariates,
which would aﬀect speciﬁc covariate coeﬃcients. I do recognize, however, that
including many predictor variables in a relatively small dataset creates the
possibility of excessive variance in coeﬃcient values. It is possible that coeﬃcient
values may be too tailored to this particular dataset. Because the dataset is small, I
am not able to assess the predictive validity of these speciﬁc coeﬃcients. I do note,
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though, that the variables I include as covariates are all supported by the tourism
spending literature.
I then use a log-linear regression to model the associations of these variables
with spending. I run the regression once on each of six imputed datasets, to model
log-transformed spending. In these regressions, I have 80 observations; 81
respondents ﬁlled out the follow-up spending survey, and one outlier was eliminated.
This results in six regression models, one for each imputed dataset.
I then use this model to predict spending. Because I imputed the model
covariates for all observations, I can predict spending for almost every observation. I
am, however, unable to predict spending for two observations because these
respondents have primary activities not in my regression dataset; these activities
therefore do not have associated coeﬃcients for spending. I drop these two
observations.
I use each of the six regression models to predict spending from each of six
imputed datasets, for a total of 36 sets of predictions. I then average over
predictions to get a ﬁnal predicted spending amount for each respondent. I sum
these values to get total predicted spending, and take the average to ﬁnd predicted
per-visitor spending.
2.5.7 Regression: Eﬀects of Logging Evidence on Who Returns
My second regression analysis allows me to predict the probability that an
individual will return to a site with recent logging evidence. Here I model whether a
respondent said she or he would return to a potential recreation setting, depending
on whether that setting showed recent evidence of logging.
The theory for this analysis is based in random utility models, and the
application is somewhat similar to travel cost models. Travel cost models are
diﬀerent than this application because they model (a usually greater than zero)
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number of trips, as compared to the binary decision modeled here: to take a trip or
not. Additionally, travel cost models usually rely on revealed preference data (i.e.
how many trips a respondent actually takes) as opposed to stated preference data
(here, does the respondent say he or she will return or not). However, the
underlying choice for travel cost models is the same as the choice in this situation -
what determines whether someone takes an additional trip or not? Additionally,
some travel cost models have used contingent behavior analysis, a stated preference
technique in which they ask respondents how the number of trips they would take
would change in a hypothetical situation (Alberini & Longo, 2006; Englin &
Cameron, 1996; Grijalva, Berrens, Bohara, & Shaw, 2002; Loomis, 2002; Richardson
& Loomis, 2004; Rosenberger & Loomis, 1999; Starbuck et al., 2006).
Given the similarity of my question to the contingent behavior travel cost
literature, I base my variable selection on these studies. The travel cost literature
usually breaks included variables into several categories: site conditions,
demographics, travel cost, income, travel time, and substitute costs. Since
substitute sites are the same for all visitors to Maine's north woods, I do not include
that variable. Additionally, since most drive to the NMW, I assume travel cost and
travel time can be proxied by travel distance (since I am not estimating a non-use
value as in a travel cost model, I do not need actual travel cost numbers). I
calculate travel distance using the ggmap package in R (Kahle & Wickham, 2013).
The relevant site condition in this case is logging evidence: I use a binary indicator
for whether the recent logging evidence is obvious in the photographed site show to
the individual. I also include the respondent's income and other demographics often
included in this literature: gender, age, education, income, rurality of residence,
household size, group size, length of stay, and whether it is his/her ﬁrst trip
(Alberini & Longo, 2006; Grijalva et al., 2002; Richardson & Loomis, 2004;
Rosenberger & Loomis, 1999). Additionally, studies frequently include membership
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in an environmental organization as a covariate; while I do not have data on this, I
guess that 'nights spent away from roads/in the backcountry' may be a proxy for
this type of person, so I include that indicator as well.
I also include variables speciﬁc to this setting and study. Because in Chapter 1 I
show that social conservativeness is associated with attitudes toward logging
evidence, I include this term. Additionally, other literature suggests that
employment in the forest products industry is associated with attitudes toward
logging, so it is included (Berninger et al., 2010; Gundersen & Frivold, 2008;
McCool et al., 1986; Paquet & Belanger, 1997). Finally, because some respondents
ﬁlled out this part of the survey on-site and some on their personal computers, I
include an indicator for on-site.
As discussed in the 'Theory' section above, I use these variables in a binary
logistic regression, with a respondents' stated intention to return (or not) as the
dependent variable. I show each respondent six forest scenes (some with and some
without recent logging evidence) and they state their intention to return to each,
which creates six observations for every respondent. Therefore, for 58 respondents
with full data for this observation I have a total of 348 observations in my dataset.
Because this dataset is large, I do not estimate model coeﬃcients on several imputed
datasets, but instead have only one estimated model on complete observations.
I do, however, want a predicted probability of return (with and without logging
evidence) for each respondent in the dataset. Therefore, I use my model to predict,
for six imputed datasets, the probability of a respondent returning to an area with
recent logging evidence, and the probability of a respondent returning to an area
without recent logging evidence. I then average those probabilities, for each case
(logging/no logging), over the results for each imputation. This yields an expected
probability of return for each respondent in the two management scenarios.
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Scenes are presented in the same order to each respondent, and I do not attempt
to examine order eﬀects.
2.5.8 Expected Changes in Spending
To ﬁnd expected amounts spent with recent logging evidence, I multiplied the
predicted amount spent for every visitor by the probability that that visitor would
visit a place with recent logging evidence. For expected amount spent without
recent logging evidence, I repeated these calculations with predicted probabilities
without recent logging evidence. These calculations are shown below, where
E(spend)ij is expected spending of individual i in case j. Case j is either recent
logging (j = 1) or no recent logging (j = 0). Additionally, si is predicted spending
by individual i, and pij is the probability that individual i returns in case j.
So, the expected spending with recent logging evidence is:
E(spend)i1 = si × pi1
And the expected spending with no recent logging evidence is:
E(spend)i0 = si × pi0
I then summed over all visitors to get expected total amounts spent in each case,
and divided by the number of visitors to get expected average per-visitor amounts
spent.
E(average per-visitor spending)j =
∑N
i=1E(spend)ij
N
I take the diﬀerence in expected average spending in each case to get the
expected average diﬀerence in spending.
E(average diﬀerence in spending) = E(average per-visitor spending)0−
E(average per-visitor spending)1
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Finally, I multiply the expected average diﬀerence in spending by the number of
individuals to get the expected total diﬀerence in spending.
E(total diﬀerence in spending) = N × E(average diﬀerence in spending)
(This is mathematically equivalent to
∑N
i=1[E(spend)i0 − E(spend)i1] , which
may be more intuitive.)
2.6 Results
2.6.1 Regression: Spending
The results of the regression for total spending are shown in Table 2.5; the
regression has an unadjusted R2 of 0.55 and an AIC of 275.7. Its F-statistic is about
1.875, signiﬁcant at p < 0.05. None of the coeﬃcients on demographics are
signiﬁcant at the ﬁve percent level. However, hunters are signiﬁcantly likely to
spend more (signiﬁcant at the 5% level). The predicted amounts spent are shown in
Figure 2.11.
The predicted average spending is $465/person, which is similar to the
$414.86/person reported for visitors to Baxter State Park (Whittington & Bissell,
2008). (The average reported spending is $604/person, demonstrating the
importance of predicting spending for those who did not report it). Multiplied by
the 162,808 recorded visits to the NMW in 2016, this equates to $76 million in
spending associated with visits to the area over a year.
2.6.2 Regression: Eﬀects of Logging Evidence on Who Returns
The results of the regression for probability of returning are shown in Table 2.6;
McFadden's adjusted R2 for this model is 0.69 and the AIC is 394. The coeﬃcient
of interest here is "Photo Has Logging Evidence", which is an indicator that the
respondent saw a picture with evidence of logging within the last year. This
coeﬃcient is highly signiﬁcant and indicates that, after controlling for other
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Table 2.5. Spending Regression Coeﬃcients. Log-linear regression predicting tourist
spending as a function of personal characteristics, trip attributes, and budget
constraint
Coeﬃcient Percent Change,
(SE) Unit Input Change
Demographics
(Intercept) 3.260 (1.11)***
Male -0.205 (0.38) −18.60
Mixed-Gender Group -0.365 (0.55) −30.60
Age -0.007 (0.01) −0.67
Has Children -0.169 (0.54) −15.60
Education 0.129 (0.18) 13.80
From Town -0.008 (0.38) −0.85
From Small City 0.229 (0.64) 25.70
From Large City -0.507 (0.72) −39.80
Household Size 0.042 (0.23) 4.34
Income 0.047 (0.10) 4.81
Trip Types (Ref:Local/Daytrip)
Local/Multiday 0.702 (0.56) 102.00
Nonlocal/Daytrip -0.204 (1.22) −18.50
Nonlocal/Multiday 0.858 (0.87) 136.00
Nonprimary Destination 1.100 (0.66) 199.00
Activities (Ref:Driving/Sightseeing)
Picnicking -0.017 (1.44) −1.71
Hiking -0.196 (0.75) −17.80
Swimming 1.890 (1.69) 563.00
Enjoying Nature 0.323 (0.78) 38.20
Birdwatching/Viewing Wildlife 2.160 (1.53) 768.00
Nature Photography 1.580 (1.19) 384.00
Motor-Boating/Sailing -0.879 (1.57) −58.50
Flatwater Canoe/Kayaking 0.138 (0.74) 14.80
Whitewater Canoeing 1.900 (1.54) 570.00
Hunting 1.600 (0.68)** 395.00
Open-Water Fishing 0.768 (0.69) 116.00
Camping 0.892 (0.61) 144.00
Backpacking 0.391 (1.48) 47.90
Other 0.424 (0.70) 52.80
Other Trip Attributes
First Visit to NMW 0.027 (0.60) 2.75
Group Size 0.055 (0.06) 5.63
Trip Length 0.164 (0.14) 17.80
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ;R2=0.55; AIC=275.7;
N=80; R2 is McFadden's Adjusted
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Figure 2.11. Predicted Spending. Predicted amounts spent for all respondents,
using spending regression
variables, the odds of someone returning to an area with recent logging evidence are
only 10% of the odds that she or he will return to an area without recent logging
evidence. The other coeﬃcients represent a measure of how may photographed
scenes respondents said they would return to, after controlling for evidence of recent
logging, so their interpretation is not the main purpose here. However, those that
are signiﬁcant are in the predicted direction: distance to site has a negative
association with returning, as does residing in a non-rural area. Those who stay
longer are more likely to return, as are those who have worked in the forest products
industry, those who are more educated, and males.
Using this model, I predicted the probability that each person would return to a
recreation site with/without recent logging evidence. The distribution of those
probabilities (averaged over imputed datasets) is shown in Figure 2.12. Without
logging, I would predict that 90% would return (probability > 0 .5) and the average
probability of returning is 77%. With recent logging evidence, I would predict that
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Table 2.6. Return Regression Coeﬃcients. Regression predicting a respondent's
stated intention to return after seeing a picture with or without recent logging
evidence
Coeﬃcient (SE) Odds Ratio
R2=0.69; AIC=394; N=348
(Intercept) 0.863 (1.09)
Photo Has Logging Evidence -2.340 (0.30)*** 0.10
Distance in Miles -0.001 (0.00)** 1.00
Male 0.884 (0.32)*** 2.42
Mixed-gender Group -0.498 (0.57) 0.61
Age -0.021 (0.01)* 0.98
Education Level 0.343 (0.16)** 1.41
Income Level -0.037 (0.10) 0.96
Small Town -0.856 (0.41)** 0.42
Small City -1.130 (0.55)** 0.32
Large City -1.370 (0.65)** 0.25
Household Size 0.131 (0.15) 1.14
Group Size -0.078 (0.07) 0.92
Visit Length 0.091 (0.08) 1.10
First Visit 0.230 (0.42) 1.26
Nights Spent in Backcountry 0.015 (0.03) 1.02
Worked in Forest Products Industry 2.230 (0.71)*** 9.30
Social Conservativeness 0.002 (0.13) 1.00
On-site Interview 0.381 (0.36) 1.46
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted
27% would return (probability of return > 0.5) and the average probability of
returning is 36%.
2.6.3 Expected Changes in Spending
Without logging evidence, the expected average spending by prospective visitors
is $341, and with logging evidence it is $147, for a diﬀerence of $194.
Multiplied by the 162,808 visits in 2016 during the seven months the NMW gate
checkpoints were open, this is a total diﬀerence of about $32 million.
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Figure 2.12. Probability of Returning, with/without Logging. Probability of survey
respondents returning to a recreational site, with and without logging evidence
2.7 Conclusions
With this research, I demonstrate that evidence of recent logging in recreation
settings has the potential to signiﬁcantly reduce number of visits to North Maine
Woods sites, and, therefore, local spending. The estimated change in spending, $32
million, is about 12% of the estimated total $274 million in (local) spending
associated with Acadia National Park, a benchmark for recreational spending in the
state (Thomas & Koontz, 2017). It is about eight times the estimated spending by
out of state and overnight in state visitors to Baxter State Park, which was reported
to be $3.8 million in 2007 (Whittington & Bissell, 2008).
While the speciﬁc numbers presented in this study should not be taken to be the
exact eﬀects of logging in recreation settings, the qualitative conclusion is extremely
important for businesses, as well as local and state governments, as they consider
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their strategies for economic diversiﬁcation, types of recreation, locations for
recreation, and land use priorities.
This research also adds to the literature on both outdoor-recreation-based
tourism and determinants of visitation. Hypothesis 1, in which I predicted that
spending is associated with personal characteristics, trip attributes, and income, is
only weakly supported. Only the trip attribute indicating whether hunting was the
trip's main purpose is signiﬁcantly (and positively) associated with spending. The
insigniﬁcant associations of other variables may be due to correlation among them.
However, this research does indicate that traditional predictors of tourist spending
are not as important in the North Maine Woods than in settings of other studies.
More work is necessary to understand the reasons for this.
Hypothesis 2, in which I predicted that an individual's intention to return to a
site would be associated with personal and site characteristics, was supported by
this research. The site characteristic varied in this study, logging evidence, was
highly signiﬁcant and negatively associated with intention to return. Additionally,
in concert with the travel cost model, distance to the site is negatively associated
with intention to return. Finally, a variety of personal characteristics also inﬂuence
an individual's intention to return to hypothetical sites in the North Maine Woods.
2.8 Further Work
This research does not fully investigate all determinants of spending associated
with visits to the North Maine Woods; more work is necessary for further
understanding.
One opportunity for further work is to study the eﬀects of substitute sites.
Encountering recent evidence of logging at one site in the North Maine Woods,
some recreators may choose to ﬁnd a diﬀerent site that is also in the NMW but does
not have recent logging evidence. However, this is likely not the case for everyone:
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many of the best campsites in the NMW are busy at high-demand times, or have
been claimed by a single group for the entire season, so substitution may not be
possible. Substitution is also not costless in this setting; recreation sites are usually
far apart, on roads where frequently encountered logging-trucks have the right of
way, changes in maintenance are not reﬂected accurately on maps, multiple ﬂat tires
are common, and ﬁnding a total washout requiring many miles of route retracing is
not unexpected. Additionally, many visitors I spoke with have returned to the same
site for many years; ﬁnding recent logging evidence at that site, they may choose
not to return at all. Given that 90% of Maine is forested, choosing an entirely
diﬀerent part of the state for recreational pursuits is entirely possible; some of these
sites are close enough to Canada that crossing the border to ﬁnd alternative
recreation locations is also possible. The eﬀects of substitution may mean that my
spending eﬀects estimates are too high. However, even if visitors choose a substitute
site in the NMW, they may pass through a diﬀerent gate to get to that site, which
may mean they spend money in a diﬀerent community. Therefore, while the overall
spending change estimates here may be overestimates, the impact on the small
NMW gateway communities may be large.
Another opportunity for further work is studying other times of year in the
North Maine Woods. I only surveyed visitors in August and early September; these
respondents are not representative of visitors over the seasons which the NMW gates
are open. While my sample included a few hunters or those scouting for hunting,
most of the sample days were not during any hunting season, so I have many fewer
hunters than would be in a representative sample. This is especially important
because my model predicts that hunters will spend much more; in combination,
these factors mean that my model will under-predict average visitor spending.
A more representative sample may also be obtained by contacting visitors who
do not stop at gates, or who visit the NMW when the gates are not staﬀed. The
79
number of people recorded at the gate is an underestimate of all recreational visitors
to the NMW; vacation homeowners, season pass holders, and those who have aged
out of the NMW fee structure are often waved through without being recorded.
Additionally, the NMW gates are only open for seven months of the year, and while
visitor numbers decline in the winter, visitors frequently noted that they use the
NMW for ice ﬁshing and snowmobiling. I neither assess the eﬀects of logging in the
winter when the ground is snow-covered, nor capture visitor numbers for these
activities.
Other further work should investigate how visitors' stated intentions to return to
a site with logging compare to their actual behavior. One approach to this would
involve observing actual behaviors. Another possibility, put forward by Blass, Lach,
and Manski (2010), would be to ask respondents about the probability that they
would return to the site, instead of making a choice to return or not. This approach
would reﬂect more of respondents' uncertainty about hypothetical future behavior.
Similarly, further research is necessary to know how stated spending corresponds to
actual spending.
While in this study I simply look at a binary choice between settings with
obvious logging evidence from the last year and those without, other studies may
want to examine more nuanced diﬀerences between settings. One option for this
would be to simply group the photographs shown diﬀerently; for instance, those with
logging evidence in the last three years versus those with harvests previous to that.
Another option would be to vary times since harvest, as done by Shelby, Thompson,
Brunson, and Johnson (2005). Alternatively, diﬀerent pictures could show diﬀerent
silvicultural systems, as done by (for example) Holgen and Matsson (2000).
A ﬁnal opportunity for additional research would be to survey prospective
visitors to the NMW instead of actual visitors. Most visitors to the NMW are
repeat visitors, who have almost certainly already seen some types of logging
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evidence and chosen to return despite this. Compared to prospective visitors, then,
my sample is almost certainly more likely to say they would return to an area with
recent logging evidence, which would result in an overestimate of the probability of
returning. That would lead to an underestimate of the spending impacts of recent
logging evidence; more research is necessary to see if this holds.
2.9 Recommendations
With the information from this study, I present some recommendations and
important considerations for governments and other decision-makers seeking
economic development in northern Maine. First, decision-makers need to consider
the extent to which outdoor-recreation tourism can expand in this setting. If
communities successfully attract these tourists, will they see evidence of logging and
choose not to return? In this setting, it may be necessary to focus on activities and
populations more tolerant of logging evidence; Chapter 1 suggests that these are
older, more socially conservative visitors, with larger households.
Additionally, governments may want to consider ways to make these forest
settings more suitable for recreation. One way to do this is the acquisition of some
lands for public management, which can then be focused on the overall community
development, instead of single-business proﬁt. The frequent turnovers in forest land
ownership in the last 20 years have, and will continue to, create opportunities for
public land purchases (Kay, 2017). Theoretical literature also suggests that public
ownership is the best approach for increasing outdoor-recreation-based tourism (Vail
& Hultkrantz, 2000). Aside from public ownership, governments can advocate for
land trusts and recreational access easements; especially with improvements for
recreational use, these have been shown to positively aﬀect local economies (Paul,
2011). All of these measures to ensure recreational use availability are becoming
more important, as landowners are increasing access restrictions and reducing
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Maine's open land access tradition (Kay, 2017). This includes recent fee hikes at the
NMW gates; with a signiﬁcant fee increase, visitor numbers this year have declined
by 12% (A. Cowperthwaite, personal communication, September 2017).
If governments or conservation organizations do choose to purchase forest lands,
they must be aware that to encourage outdoor recreation they will have to maintain
the signiﬁcant infrastructure necessary for visitors. The largest component of this is
the road network, which, in the NMW, is vast, and is maintained entirely by the
landowners without any supplement from user fees. Even for a relatively small
parcel of land, road maintenance would require consistent funding. Other
components include gate staﬃng, building maintenance, campsite upkeep, etc. In
the NMW these are currently paid for with gate fee revenue, but would still require
logistical management and oversight from a landowner.
An alternative to public lands is government regulation of harvesting practices
on private lands. As discussed by Teisl and Boyle (2006), the public increasingly
expects to have some inﬂuence on private forest management decisions. The Forest
Practices Act, which restricted clearcut sizes in Maine beginning in 1991, and a
2000 Maine public ballot referendum on clearcuts demonstrate this trend (Bell et
al., 2006; Legaard, Sader, & Simons-Legaard, 2015). Alternative policies may
incentivize recreation-friendly forest management decisions. These policies may
address the additional costs that stem from allowing recreators on properties
managed for logging, or the costs of harvesting in ways that are more friendly to
recreation. Policies should also recognize that diﬀerent types of landowners have
diﬀerent priorities for their landholdings; for example, The Nature Conservancy, a
nonproﬁt, has very diﬀerent goals for its land in the NMW than does Seven Islands
Land Company, a for-proﬁt timber harvesting company. Any potential regulations
should carefully examine costs and beneﬁts to both the tourism and forest products
industries, and should incorporate non-market values of forestland.
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Finally, it is important to note that the private landownership and working
forest nature of the NMW (and most of the forestland in Maine) will probably
continue to be the norm for some time, so governments should also consider
development strategies within that framework. I recommend strategies for economic
diversiﬁcation beyond recreation and amenity-based migrants, a recommendation
mirrored by other researchers (Vail, 2010). However, if that diversiﬁcation includes
other forest products industries, decision-makers must consider the incentives those
industries create for forest management, and the resulting impacts on outdoor
recreation (whether positive or negative). Finally, governments may want to
consider the possibility of making logging evidence less objectionable to outdoor
recreators, a possibility I examine in Chapter 3.
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Chapter 3
THE EFFECTS OF INFORMATION ON RECREATOR ATTITUDES
TOWARD LOGGING EVIDENCE
3.1 Introduction
The ﬁrst two chapters of this thesis demonstrate the economic importance of
recreation and the forest products industry, as well as the potential for
incompatibility between the two.
In Chapter 2, I discuss the struggles of traditionally timber-dependent towns,
especially in northern Maine. Maine has seen about half its forest products industry
jobs disappear in the last 15 years, and eight mills have closed or downsized between
2013 and 2016 (J. L. Anderson & Crandall, 2016; Industry Employment & Wages ,
n.d.). Most northern township populations have declined since 2000 (Milneil, 2017);
at the extreme, some towns have voted to deorganize (Brino, 2016).
An important strategy for resilience and economic stability in these towns is
economic diversiﬁcation, which, in many cases, includes both forest products
industries (Burns, 2017; Fishell, 2017; Mill shakeups in Maine, 2016) and
outdoor-recreation-based tourism (C. Winstead, personal communication, October
17, 2017). Outdoor recreation has also been shown to have the potential for large
economic impacts, and already makes a signiﬁcant economic impact in Maine: the
Outdoor Industry Association estimates that, annually, outdoor recreation in the
state generates $8.2 billion in consumer spending, $2.2 billion in wages, and $548
million in tax revenue (The Outdoor Industry Association, 2017).
Because of the remaining large timber products industry in the Maine, and
because 90% of the state is forested, outdoor recreation in Maine frequently takes
place in a working forest. However, my work in Chapter 1 and other literature
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demonstrates that recreators frequently ﬁnd logging evidence undesirable (British
Columbia Ministry of Forests, 2003; Gundersen & Frivold, 2008; Lindhagen &
Hornsten, 2000; Paquet & Belanger, 1997; Shelby et al., 2005). For example, in
Chapter 1, I ﬁnd that about 40% of a representative sample of Mainers ﬁnd seeing
or hearing evidence of logging at a recreational site not at all desirable, whereas
only 20% ﬁnd it somewhat or highly desirable. Additionally, Chapter 2
demonstrates that logging evidence in recreational areas is associated with fewer
visitors stating that they would return, and an economically signiﬁcant expected
reduction in visitor spending.
In Chapter 1, I explore demographic characteristics associated with attitudes
toward logging in recreational settings. I ﬁnd that greater age and more socially
conservative attitudes are associated with more positive attitudes toward seeing or
hearing logging evidence in recreational areas. I propose that both greater age and
socially conservative attitudes may be associated with increased familiarity with the
forest products industry, and that this familiarity leads to more positive attitudes.
This idea is supported by Zajonc's (1968) seminal paper in psychology, where he
proposes and demonstrates this "familiarity principle."
This evidence and theory suggest that familiarization with the forest products
industry may reduce recreators' negative attitudes toward logging. This proposed
causality is supported by empirical literature, which shows an association between
having worked as a forester and acceptability of logging evidence (Berninger et al.,
2010; Gundersen & Frivold, 2008; McCool et al., 1986; Paquet & Belanger, 1997).
This type of familiarization could help the sectors to coexist and would be highly
useful for communities that rely on both.
The objective of this research is to assess whether greater familiarity with the
forest products industry, through exposure to an experimental information
treatment, changes their attitudes toward logging evidence in recreational settings.
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While some literature has analyzed the eﬀects of information on attitudes
toward overall forest management policies (Berninger, Kneeshaw, & Messier, 2009;
Bright & Manfredo, 1997; Brunson & Reiter, 1996), this study is the ﬁrst to
examine the eﬀect of information on how desirable site visitors ﬁnd a recreational
setting with forestry evidence. Additionally, the informational message in this work
focuses on both the human and forest impacts of the forest products industry in the
state, an approach not taken by any other studies. Finally, it is the ﬁrst research
that I know of that explores the eﬀects of information on attitudes toward forest
management practices in Maine.
To explore this question, I conducted a mixed-mode survey of visitors to Maine's
North Maine Woods, a 3.5 million acre gated area, much of which is working forest
and open to recreation. In a case-control design, a random sample of visitors were
shown informational materials about Maine's forest products industry and then
asked about their attitudes toward evidence of logging in recreational areas. An
ordered logistic regression was carried out on this data to assess the eﬀect of the
informational intervention on logging preferences.
I ﬁnd no evidence of information aﬀecting recreator attitudes toward logging
evidence, a result which has implications for traditionally timber-dependent
communities, as well as for professional forestry organizations trying to increase
public acceptance of their work.
3.2 Review of the Literature
Both theoretical and experimental literature suggest that familiarity with
forestry may increase acceptance of logging evidence. This idea, the "familiarity
principle" or "mere exposure eﬀect" was ﬁrst formalized and demonstrated in the
psychology literature by Zajonc's (1968) seminal article, where he shows that repeat
exposure to a "stimulus object enhances...attitude[s] toward it"; he uses repeated
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exposure to words to demonstrate the eﬀect. In the environmental literature, this
eﬀect has been demonstrated in the cases of energy generation with nuclear plants,
wind energy, and forest-based bioreﬁneries. In the case of nuclear generation, Van
Der Pligt, Eiser, and Spears (1986) demonstrate that attitudes toward a new plant
were more positive for respondents living near (and therefore more familiar with)
nuclear power plants. For wind energy, both Wolsink (1989) and a Coos/Curry, OR
County report ﬁnd that those more familiar with wind turbines had more positive
attitudes toward them, though Thayer and Freeman (1987), in a univariate analysis,
ﬁnd no signiﬁcant eﬀect of familiarity; in each of these studies, familiarity is equated
with living near or having seen wind turbines (Coos/Curry Council Governments,
1982). With respect to bioreﬁneries, a 2014 study ﬁnds that people living in towns
that already had mills were more accepting of potential bioreﬁneries in their
communities (Marciano, Lilieholm, Teisl, Leahy, & Neupane, 2014).
While I was unable to ﬁnd any studies evaluating the eﬀect of familiarity with
forestry on attitudes toward logging in recreational settings, a variety of studies
show this relationship indirectly. I assume that foresters are more familiar with
logging evidence than the average recreator, and a variety of studies ﬁnd that
foresters are more accepting toward these eﬀects in recreational sites (Berninger et
al., 2010; Gundersen & Frivold, 2008; McCool et al., 1986; Paquet & Belanger,
1997). Additionally, in Chapter 1, I ﬁnd that, for a random sample of Mainers,
those who are older, more socially conservative, and have more people in their
households are more accepting of evidence of logging in recreational settings. Both
age and social conservativeness are likely associated with increased familiarity with
forestry. Given that employment in the forest products industry in Maine has
declined precipitously in the last twenty years, older Mainers are much more likely
to be familiar with all aspects of the industry, including timber harvest (Woodall et
al., 2011). In all of the United States, social conservativeness is associated with
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rural dwellers, an association supported by my intercept survey data (see Chapter
2), which shows a negative correlation between self-reported hometown size and
social conservativeness (Flora et al., 2016). Given that, and that, by deﬁnition,
rural areas are far from cities (and that 90% of Maine is forested), people in rural
areas are more likely to see forestry and other evidence of the forest products
industry, and therefore have increased familiarity.
Here I explore if presenting information about the forest products industry (one
way to increase familiarity) may increase recreators' acceptance of logging evidence.
Most of the studies looking at the eﬀect of information on forest management
attitudes address acceptability of ﬁre treatments, usually controlled burning. A
study by Parkinson, Force, and Smith (2003) and a study by Loomis, Bair, and
Gonzalez-Caban (2001) ﬁnd that respondent attitudes toward prescribed burning
for ﬁre management became more positive after seeing information, and Parkinson
et al. (2003) ﬁnd that a positive eﬀect remained after 30 days. However, the wildﬁre
literature does not consistently ﬁnd positive eﬀects: Bright, Mangredo, Bishbein,
and Bath (1993) ﬁnd that the eﬀect of information varies depending on previously
held attitudes, and Taylor and Daniel (1984) ﬁnd that exposure to information
increases knowledge and tolerance of ﬁre, but not ratings of scenic or recreation
quality when looking at photographs of burned areas.
Eﬀects of information on forest harvest preferences are even less well represented
in the literature. Berninger, Kneeshaw and Messier (2009) assess the eﬀect of forest
management scenario simulations in Central Labrador on attitudes toward
management plans. They ﬁnd a small positive attitude change toward harvesting,
but that the largest eﬀect was that those with "no clear opinion" before an
intervention subsequently expressed stronger opinions (Berninger et al., 2009).
Bright and Manfredo (1997), looking at information on old-growth management in
Colorado, come to a similar conclusion; in their study, the balanced information
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aﬀected attitudes towards old-growth management little, but did "inﬂuence the
strength with which attitudes were held." Brunson and Reiter (1996), experimenting
in Utah with information on ecosystem timber management in Oregon, ﬁnd that
changes in scenic quality ratings depended on respondent groups. They ﬁnd no
overall eﬀect of information on quality rankings, but ﬁnd a positive eﬀect on oﬃce
worker rankings and a negative eﬀect on student rankings (Brunson & Reiter, 1996).
Finally, in dissertation work, Li (2014) ﬁnds no eﬀect of an on-site experience with
information about forest management on preferences for diﬀerent management
options.
In this research, I assess the impacts of a brief informational intervention,
customized to issues in Maine's forests, on North Maine Woods recreator attitudes
toward logging evidence in recreational areas. This study is unique in its focus on
Maine, an area not studied in the above work. The informational message in this
work focuses on both the human and forest impacts of the forest products industry
in the state, an approach not taken by other studies. Finally, the output metric is
attitudes toward logging speciﬁcally in recreational areas, where most other studies
have focused on overall attitudes toward management techniques.
Research Question: What are the impacts of information on recreator attitudes
toward logging evidence in recreational areas?
3.3 Setting
I pursued this research using surveys in the North Maine Woods (NMW), a 3.5
million acre piece of land in the northwest corner of Maine, the majority of which is
forested land managed for timber production. However, it is also open to
recreational use; all entrances are gated, and for a fee, recreators can enter the
NMW. It includes primitive campsites, many sporting camps, which primarily serve
hunters and ﬁshermen, the Allagash Wilderness Waterway, and other recreational
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opportunities. In 2016 the gatekeepers logged 162,808 visits during the seven
months (May-November) the gates are open.
More information and extensive descriptive statistics about the NMW can be
found in Chapter 2.
3.4 Theory
As discussed brieﬂy above, Zajonc's (1968) "familiarity principle" or "mere
exposure eﬀect" predicts that those with increased familiarity with something will
have more positive attitudes toward it. Additionally, a variety of theories in social
psychology assume that understanding of information about a topic can cause
changes in, or formation of, attitudes toward that topic (Eagly & Chaiken, 1993).
Here I hypothesize that information about the forest products industry will aﬀect
attitudes, and that, because it increases familiarity, it will result in more positive
attitudes toward seeing forestry evidence in recreational settings.
Hypothesis 1: Information will lead to more positive attitudes about forestry
evidence in recreational settings.
Additionally, in the elaboration likelihood model of persuasion (ELM), Petty
and Cacioppo (1986) propose a theory on the diﬀerential eﬀects of information on
attitudes. In the ELM framework, the context of information presentation is
important to eﬀects on attitude change (Petty & Cacioppo, 1986). If the context
allows people to process and understand information, their attitudes are likely to
depend on that information (Petty & Cacioppo, 1986). However, if context does not
allow people to fully process and understand information, their attitudes are more
likely to be based on other factors (Petty & Cacioppo, 1986). Many contextual
factors have been shown to be important in whether people fully process and
understand information; those relevant to this study are distraction and previous
expertise (Petty & Cacioppo, 1986).
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In my research, some respondents ﬁlled out the survey at a North Maine Woods
gate, where they frequently talked to other visitors, children, and asked questions
about their upcoming visit to the NMW while answering survey questions. Other
respondents ﬁlled out the survey at home on their own personal computers, where
they may have been less distracted and more likely to fully process and understand
information. Therefore, I hypothesize, based on the ELM framework, that the
eﬀects of information on attitudes will vary by survey setting.
Hypothesis 2: The eﬀects of information on attitudes about forestry evidence in
recreational settings will vary by survey setting.
Additionally, some respondents have experience working in the forest products
industry, and therefore have both more familiarity and more previous expertise on
this industry. Some visitors were taking their ﬁrst trip to the North Maine Woods,
so are likely to have less familiarity and less expertise on the forest products
industry. The "familiarity principle" suggests that familiarity increases acceptance,
but additional familiarization will have diﬀerent eﬀects for someone who has never
seen evidence of forestry as compared to someone who sees it daily (Zajonc, 1968).
The ELM framework suggests that those with more expertise will be aﬀected
diﬀerently than those with no expertise (Petty & Cacioppo, 1986). Therefore, I
hypothesize that those who have previously worked in the forest products industry
and ﬁrst time NMW visitors will both be eﬀected by information diﬀerently that the
rest of survey participants.
Hypothesis 3: The eﬀects of information on attitudes about forestry evidence in
recreational settings will vary by whether respondents have worked in the forest
products industry and whether respondents are ﬁrst time NMW visitors.
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3.5 Methods
3.5.1 Sampling Strategy
The sampling strategy, described fully in Chapter 2, consisted of on-site surveys
at the North Maine Woods as well as online follow-up surveys. Those who declined
an on-site survey but agreed to participate later were emailed a link to full survey
with questions covering both the on-site and follow-up portions. Two follow-up
reminders were sent at two-week intervals, following Dillman (2014).
3.5.2 The Survey Instrument
The survey instrument, which I describe in depth in Chapter 2, consisted of a
variety of questions about respondents' recreational activities, desirability of place
characteristics, attitudes toward various evidence of forestry, and demographic
characteristics (see Appendix C for full survey). In the follow-up survey,
respondents were asked how many trips they took to the North Maine Woods, what
other locations in Maine they visited on that trip, and speciﬁc questions about the
trip where they completed the original survey, including how much money they
spent on that trip. Finally, they were again asked about their attitudes towards
evidence of forestry (see Appendix D for full survey).
3.5.3 Informational Intervention and Attitude Measurement
For my informational intervention, I used a combination of words and pictures to
describe the history of the forest products industry in Maine, its economic
importance, and sustainable forestry. I focused ﬁrst on the importance of the forest
products industry in Maine's history, describing the use of timber for ship masts
and the log drives used to get the timber to market. I then described the historic
and current importance of the forest products industry in Maine's economy, as well
as its decline over time. Finally, I described sustainable forest practices and
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sustainable certiﬁcation programs. The full informational materials can be found in
Appendix C. Every other respondent was shown the informational materials before
she or he took the survey, with the exception of the ﬁrst day of surveying, in which
no one saw the informational materials due to technical issues. However, I have no
reason to believe that the ﬁrst-day respondents are diﬀerent from the rest of my
survey sample.
I use several diﬀerent measures to examine attitudes toward logging in
recreational settings. First, I asked respondents to identify which of a series of
setting features, including "Undisturbed old growth," "A managed forest with
selective cutting," and "Seeing/hearing evidence of logging," were very desirable. I
then asked which of the same features were very undesirable. Second, I showed
respondents pictures of forest scenes with various evidence of forest management,
and asked them to rank them on a ﬁve-point Likert scale from "Very desirable for
outdoor recreation" to "Very undesirable for outdoor recreation". The scenes shown
were a re-seeded open log yard, a forest with slash from a harvest within the last
year, a forest with slash from a harvest two years ago, a forest with old slash from a
harvest eight years ago, a forest with no recent harvest, and a forest with a logging
machine actively working and very fresh slash. Finally, I described various evidence
of the forest products industry in words and asked respondents to rank them on a
Likert scale from "Made trip much better" to "Made trip much worse." Descriptions
included "Active logging - people in the forest removing logs," "Recent evidence of
logging in the woods - stumps and other evidence of a managed forest," "Logging
trucks on the roads," "Inactive logging equipment in the woods," "Skidder/large
equipment tracks in the woods," "Clearings with piles of logs in the woods," and
"Lumber mills and/or paper mills.
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3.5.4 Response Rates and Descriptive Statistics
The overall response rate for this survey was 86.8%. More details on the
breakdown of these surveys between on-site and email-only responses can be found
in Chapter 2. Chapter 2 also includes descriptive statistics from the survey data
and information on how respondents compare to the surrounding county and Maine
populations.
3.5.5 Multiple Imputation
As described in Chapter 2, not all survey respondents answered all questions,
leading to missing values in the dataset. More details on the patterns of missingness
can be found in Section 2.5.5 and Table 2.4 shows the percent missing in each
variable. To increase the power of my regressions, avoid bias from excluding
observations with missing values, and to predict spending and return probabilities
for all respondents, I used multiple imputation to ﬁll in missing covariate values.
I chose to use the fully conditional speciﬁcation method of multiple imputation,
implemented with the R package MICE. I creating six imputed datasets, a number
that is within Shafer's recommendations (Schafer, 1999). In the imputations I used
logistic models for binary variables, ordered logistic models for ordered categorical
variables, and predictive mean matching for continuous variables. See Section 1.5.2
in Chapter 1 for more details on multiple imputation as implemented here.
3.5.6 Regressions
The ﬁrst two regressions addressed the binary indicators for both "managed
forest" and "seeing/hearing logging evidence". I created a three-point scale for each
forest management choice with 1 representing "highly desirable", 0 representing
neither indicator being checked, and -1 representing "highly undesirable."
Observations where an indicator was selected as both "highly desirable" and "highly
undesirable" were discarded. I ran an ordered logistic regression on the indicators
94
for both "managed forest" and "seeing/hearing logging evidence" but chose not to
analyze "old growth" because it demonstrated very little variation, leading to
diﬃculty in regression analysis, and because old growth is rare enough in Maine as
to be irrelevant for most management decisions.
The second two regressions addressed the Likert scale ranking of scenes with
diﬀerent levels of forestry evidence. Two scenes were assessed with these regressions:
a forest with slash from a harvest within the last year, and a forest with a logging
machine actively working and very fresh slash. The other scenes were not included
because of lack of variation in responses, and the resulting inability of regression to
determine likely associations.
The last two regressions addressed the Likert scale ranking of how evidence of
forestry aﬀected a recreational trip. Two scenarios were assessed here: "Active
logging - people in the forest removing logs" and "Recent evidence of logging in the
woods - stumps and other evidence of a managed forest." The others were excluded
as they lacked suﬃcient variation for analysis.
To determine whether the informational intervention aﬀected these variables
(Hypothesis 1), I used a separate ordered logistic regression for each measurement
type and dependent variable. Each regression included an indicator of whether the
respondent had seen the informational materials. Additionally, the regressions
included a suite of demographic variables associated with logging preferences in the
literature and past work on this topic in Maine (see Table 3.1) and an indicator if
the survey was conducted on-site or via email. I included the demographic variables
gender, age, and indicators for whether the respondent had worked in the forest
products industry, whether this year was the ﬁrst time he/she had visited the
NMW, and whether he/she lived in a rural area (rural/small town vs. small or large
city) because these variables have been found to be associated with recreators'
logging preferences in the literature (Levine & Langenau, 1979; McFarlane & Boxall,
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1996; Paquet & Belanger, 1997; Tahvanainen et al., 2001). I included age, household
size, and social conservativeness because I show these to be important to attitudes
toward seeing or hearing evidence of logging in Chapter 1. I also included an
indicator for whether the respondent took the survey on-site or via email, as I
anticipated that these groups may be systematically diﬀerent and/or that the
setting in which they took the survey may have aﬀected their stated preferences.
The above regressions are intended to assess the eﬀect of an informational
intervention over the whole population surveyed. I also performed a second set of
regression to assess whether that eﬀect varies by speciﬁc respondent category. These
regressions tested whether the eﬀects of information on attitudes toward forestry
evidence vary by survey setting, by whether a respondent worked in the forest
products industry, and by whether it is a visitor's ﬁrst time to the NMW
(Hypotheses 2 and 3). To do this I re-ran the above regressions including
interactions of the informational intervention indicator with: (1) the
ﬁrst-year-visiting indicator, (2) the indicator for having worked in the forest
products industry, and (3) the indicator for the on-site survey (see Table 3.2).
For each regression, I pooled coeﬃcients and standard errors across imputed
datasets using Rubin's rules (D. B. Rubin & Schenker, 1986), described extensively
in Chapter 1, Section 1.5.2.
3.6 Results
The results of the regressions without interaction terms are shown in Table 3.1.
While some of the coeﬃcients are in line with what I would expect, they are not
uniformly signiﬁcant across regressions measuring attitudes toward logging. From
my previous research and other related literature I expected that age, being from a
rural area or small town, social conservativeness and having worked in the forest
products industry were measurable proxies for familiarity, so would be associated
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with increased acceptance of logging evidence. I hypothesized (Hypothesis 1) that
information would further increase familiarity and therefore positively aﬀect
attitudes toward logging evidence.
Being from a rural area or small town, social conservativeness and having
worked in the forest products industry are positively (but not necessarily
signiﬁcantly) associated with accepting of logging evidence in all but one case.
Being from a rural area or small town is signiﬁcantly (at the 5% level) associated
with positive attitudes toward the text "Recent evidence of logging in the woods,"
and is positively but not signiﬁcantly associated with other measures of logging
acceptance. Social conservativeness is positively and signiﬁcantly (at the 1% level)
associated with positive reported eﬀect on trip from "Active logging - people with
equipment in the forest removing logs," and is positively but not signiﬁcantly
associated with all but one other measure of logging acceptance. It is negatively
associated with attitudes toward a "Managed forest with selective cutting," but the
eﬀect is extremely small and highly insigniﬁcant. Having worked in the forest
products industry is signiﬁcantly (at the 5% level) and positively associated with
reported eﬀect on trip from "Recent evidence of logging in the woods," and
positively associated with attitudes toward "Managed forest with selective cutting"
and "Seeing/hearing evidence of logging." It is positively but not signiﬁcantly
associated with the other measures of attitudes toward logging evidence.
The eﬀects on age were not in line with my expectations. Age is positively
associated with three measures of logging tolerance, and negatively associated with
the other three; two of those negative associations are signiﬁcant at the 5% level.
I ﬁnd no evidence for Hypothesis 1, as having seen informational materials is in
no case signiﬁcantly and positively associated with attitudes toward logging
evidence: four associations are positive, two are negative, and none are signiﬁcant.
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Table 3.1. Logging Evidence Preferences Coeﬃcients. (No coeﬃcients on 'Educational Information Seen' are signiﬁcant,
indicating no evidence for an eﬀect of education for tolerance of logging evidence)
Logging Evidence- Active Logging- Last Year Active Harvesting Managed Forest Seeing/Hearing
Eﬀect on Trip Eﬀect on Trip Harvest Picture Picture Desirability Logging Desirability
Covariates
Male 0.13 (0.46) -0.25 (0.46) 0.64 (0.43) 0.29 (0.46) 0.09 (0.34) 0.04 (0.32)
Mixed-gender group -0.82 (0.67) -1.04 (0.70) 0.90 (0.53)* 0.44 (0.57) 0.28 (0.51) 0.41 (0.50)
Age -0.01 (0.01) -0.03 (0.01)** -0.03 (0.01)** 0.00 (0.01) 0.01 (0.01) 0.01 (0.01)
FPI worker 1.45 (0.56)** 0.48 (0.45) 0.36 (0.47) 0.31 (0.52) 0.87 (0.36)** 0.93 (0.38)**
Rural/small town 0.99 (0.48)** 0.82 (0.52) 0.80 (0.55) 0.66 (0.60) 0.58 (0.40) 0.32 (0.35)
Household size -0.06 (0.19) -0.36 (0.21)* -0.03 (0.17) 0.16 (0.18) 0.11 (0.13) 0.04 (0.12)
Social conservativeness 0.11 (0.15) 0.45 (0.14)*** 0.22 (0.13)* 0.20 (0.14) -0.02 (0.10) 0.13 (0.10)
First Visit -0.88 (0.72) -0.79 (1.28) -0.04 (0.60) -0.01 (0.65) -0.35 (0.54) -0.56 (0.49)
On-site survey -0.69 (0.59) 0.26 (0.54) 0.07 (0.40) -0.00 (0.41) -0.20 (0.42) 0.65 (0.41)
Educational info 0.18 (0.39) -0.31 (0.38) 0.01 (0.36) 0.43 (0.39) 0.04 (0.28) -0.13 (0.27)
Regression Statistics
R2 0.09 0.09 0.04 0.04 0.04 0.05
AIC 262 282.1 377.7 311.3 390.1 436.1
N 166 144 118 110 256 256
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's Adjusted
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Table 3.2 shows the results of the regressions with interaction terms, testing my
hypotheses (Hypotheses 2 and 3) that the eﬀect of information would vary by
survey setting, ﬁrst visit, and work in the forest products industry. These
regressions show no evidence to support these hypotheses: I ﬁnd no signiﬁcant
eﬀects for information interacted with taking the survey on-site, with ﬁrst visit, or
with having worked in the forest products industry.
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Table 3.2. Logging Evidence Preferences Coeﬃcients, with Interaction Terms. (No coeﬃcients on 'Educational Information
Seen' or interactions are signiﬁcant, indicating no evidence for an eﬀect of education for tolerance of logging evidence)
Logging Evidence Active Logging Last Year Active Harvesting Managed Forest Seeing/Hearing
Eﬀect on Trip Eﬀect on Trip Harvest Picture Picture Desirability Logging Desirability
Single Variables
Male 0.19 (0.47) -0.26 (0.46) 0.57 (0.44) 0.30 (0.46) 0.08 (0.34) 0.03 (0.32)
Mixed-gender group -1.14 (0.69)* -1.23 (0.76) 0.92 (0.56)* 0.56 (0.59) 0.32 (0.52) 0.37 (0.50)
Age -0.01 (0.01) -0.03 (0.01)** -0.03 (0.01)** 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)
FPI worker 1.95 (0.70)** 1.11 (0.60)* 0.29 (0.68) -0.12 (0.75) 0.93 (0.47)* 1.26 (0.50)**
Rural/small town 1.00 (0.49)** 0.87 (0.54) 0.89 (0.56) 0.72 (0.62) 0.63 (0.41) 0.33 (0.36)
Household size -0.07 (0.19) -0.30 (0.21) -0.03 (0.17) 0.16 (0.18) 0.11 (0.13) 0.04 (0.13)
Social conservativeness 0.12 (0.15) 0.46 (0.15)*** 0.25 (0.14)* 0.21 (0.14) -0.01 (0.11) 0.14 (0.11)
On-site survey -1.24 (0.80) -0.41 (0.78) -0.07 (0.64) 0.06 (0.62) -0.12 (0.62) 1.03 (0.60)*
First Visit -1.06 (0.83) -0.33 (1.66) 0.70 (0.81) 0.38 (1.04) 0.06 (0.69) -0.54 (0.72)
Educational info -0.69 (1.05) -1.04 (1.00) -0.04 (0.73) 0.43 (0.69) 0.24 (0.79) 0.57 (0.76)
Educ. Interaction
First Visit 1.83 (2.12) -1.14 (2.38) -1.36 (1.20) -0.60 (1.34) -0.90 (1.08) -0.05 (1.04)
FPI worker -1.35 (1.03) -1.67 (0.92)* 0.18 (0.93) 0.79 (1.02) -0.13 (0.71) -0.67 (0.71)
On-site survey 1.25 (1.14) 1.41 (1.08) 0.23 (0.84) -0.14 (0.84) -0.11 (0.85) -0.66 (0.82)
Fit Statistics
R2 0.1 0.11 0.05 0.04 0.04 0.05
AIC 264.2 282.6 381.8 316.2 395.1 440.1
N 166 144 118 110 256 256
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's Adjusted
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3.6.1 Conclusions
In interpreting these results, it is important to note that the population in this
study is representative of visitors to the NMW in August and early September. This
population is diﬀerent than a representative sample of Maine or those who recreate
in Maine. Visitors to the NMW are already much more familiar with seeing
evidence of logging than the average Mainer. As these respondents are the result of
an intercept survey, those who visit the NMW frequently are overrepresented. In
Chapter 1 I show that frequent visitors to the northern forested area of Maine have
more favorable attitudes toward seeing/hearing evidence of logging, and that those
who had not visited in the last three years had less favorable attitudes toward a
managed forest with selective cutting. The associations and eﬀects presented here
may be diﬀerent for other populations.
As described above, many of the variable associations from my regression
analysis (forest products industry work, rural place, age) support the idea that
increased familiarity with the forest products industry is associated with positive
attitudes toward logging evidence. The results also show that even for those
attributes, the associations vary by the instrument measuring attitudes. This
demonstrates the importance of the implement chosen; researchers seeking to
measure preferences must choose carefully based on exactly what they are trying to
measure. Speciﬁcally, I show that associations with descriptions in words and
representative photographs are diﬀerent; this ﬁnding aligns with those of
Tahvanainen, Tyrvainen, Ihalainen, Vuorela, and Kolehmainen (2001), who ﬁnd that
"preconceptions concerning diﬀerent silvicultural measures [as measured by
assessments of text descriptions] did not consistently correspond to perceptions
based on the assessment of visual images." Future work in this area may seek to
identify a link between stated preferences from diﬀerent measurement instruments
and behaviors of interest.
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While most variables fall in line with previous research and associations reported
in the literature, age does not. This may be because, in this population, age is not
associated with increased familiarity with the forest products industry. Given that
84% of respondents have either personally or had a family member work in the
forest products industry, or live in a rural area or small town, it is not surprising
that age does not yield additional information about familiarity with the forest
products industry.
There are a variety of possible explanations for why informational information
does not cause more positive attitudes toward logging evidence in this study
(Hypothesis 1 is not supported). One possibility is that the informational
intervention in this case did not increase familiarity, so its eﬀect did not represent
the "familiarity principle." Additionally, the ELM framework suggests that only
those who fully cognitively process information will then change their attitudes
based on this information; respondents may not have fully understood and
processed the information from the informational intervention.
One reason that respondents may not have fully processed the information from
the intervention and, potentially, not increased familiarity, is that this analysis is
based on "intention to treat." Anyone who was given the option of looking at the
informational materials was included in the "informational information" group, even
though not everyone in that group actually read the material or read the material
carefully. One reason for this was distraction or time constraints; I watched many
participants get distracted by children, dogs, or spouses, and some hurried
participants clicked through the informational pages as quickly as possible.
Additionally, some participants stated that they struggled with reading, a clear
barrier to understanding. Finally, many participants may have felt that the
information was not salient, or personally relevant, to them, which multiple studies
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have shown to be an impediment to full cognitive information processing (Frewer,
Howard, Hedderley, & Shepherd, 1997; Petty & Cacioppo, 1984).
Another potential reason that information did not aﬀect respondent attitudes is
that the informational intervention did not increase familiarity or knowledge about
the forest products industry. If familiarity or knowledge did not change, neither the
familiarity principle or ELM framework suggests that attitudes would change. One
reason that this may be the case is the same as that for the lack of eﬀect on age;
most NMW visitors are already familiar with the forest products industry, so the
marginal eﬀect on their familiarity or knowledge from seeing evidence about it one
more time did not signiﬁcantly change their attitudes. Alternatively, seeing
information about the forest products industry just once may not increase
familiarity or knowledge enough to aﬀect preferences; repeated exposure may be
necessary.
A ﬁnal explanation may be that logging evidence directly aﬀects respondents'
ability to participate in recreational activities. For example, wildlife viewing,
viewing nature, and walking through the woods to hunting or ﬁshing sites could all
be functionally impeded by recent logging evidence. In this case, familiarity may
not increase acceptance, and seeing visual reminders could even cause more negative
attitudes toward logging evidence.
Hypotheses 2 and 3, that the eﬀect of information would vary by survey setting,
ﬁrst visit, and work in the forest products industry, are also not supported. The
possible reasons for this are similar to those for Hypothesis 1. If, regardless of
whether they were part of one of these groups, respondents did not fully process and
understand information in the informational intervention, because of lack of time,
ability, or motivation to do so, neither group would have a change in attitudes so
there would be no diﬀerence between groups.
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3.6.2 Future Work
In future work, testing knowledge before and after the intervention could help
(1) determine whether respondents fully understood and processed the information
and (2) whether this information was new and therefore increased knowledge levels.
This approach has been used to measure the eﬀects of ﬁre management information
(Loomis et al., 2001). Additionally, future work may consider making the
informational intervention more diﬃcult to skip over; while this would not
necessarily ensure full processing and understanding of the information, it would
make it more likely. Future interventions could also require less cognition, have
more repetition, focus on demonstrating source reliability, and focus on why the
message is relevant to survey-takers, all of which have been shown to increase full
processing of information and attitude formation based on this information (Petty
& Cacioppo, 1986).
Additionally, future work is necessary to understand how attitudes correspond to
behaviors, and to understand the attitudes of a wider population of potential
visitors to northern Maine communities. Research on how expressed attitudes
regarding logging correspond to locations recreators choose to visit would be useful
for further understanding the implications of these results for the communities
depending on outdoor recreation visitors. Finally, understanding the eﬀects of
information on a broader population of potential visitors would be useful as these
communities work to draw more outdoor recreation visitors to their area. One way
to do this might be to apply the same experimental design in surveying visitors to
another recreational location in Maine, such as Baxter State Park or Acadia
National Park. Another would be to assess the eﬀects of information on a
representative population of Maine or New England as a whole.
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3.7 Implications
These conclusions about the eﬀects of information on attitudes toward logging
have direct implications for those interested in public attitudes. One such group is
governments trying to increase outdoor recreation tourism in settings with active
forestry. As demonstrated above, recreators' negative attitudes toward logging
evidence can have large implications for local economies; if governments were able to
change these attitudes, the reduction in spending associated with active logging
might be avoided or reduced. However, my results demonstrate that, at least for the
population currently visiting the NMW, informational interventions may not be
eﬀective in changing attitudes. Governments may have to rely on the other
approaches for economic diversiﬁcation and resilience.
Another group for whom these results have direct implications is the North
American Forest Partnership, which recently launched an initiative called "Walk in
the Woods," which seeks to "increase awareness and appreciation" of the ideas that
the forest products industry "creates social, environmental, and economic beneﬁts"
(Wilent, 2017). This research suggests that even if this initiative increases
awareness of these aspects of the forest products industry, it may not increase
appreciation. While my informational intervention and audience are likely diﬀerent
from this initiative, the group may want to assess the eﬀectiveness of their message
before continuing to invest in it.
The implications of the other conclusion of this study, that familiarity with
logging, as measured by work in the forest products industry, rural location, and
social conservativism, is associated with greater acceptance of logging evidence in
recreation, may be useful for governments. Instead of focusing on changing
attitudes, governments may want to focus on advertising recreation in these
locations to those sectors of the population that already have more positive
attitudes toward logging.
105
REFERENCES
Agarwal, V. B., & Yochum, G. R. (1999, November). Tourist Spending and Race of
Visitors. Journal of Travel Research, 38 (2), 173176. Retrieved from
https://doi.org/10.1177/004728759903800211 doi:
10.1177/004728759903800211
Ajzen, I., & Driver, B. L. (1991, January). Prediction of leisure participation from
behavioral, normative, and control beliefs: An application of the theory of
planned behavior. Leisure Sciences , 13 (3), 185204. Retrieved from
http://www-tandfonline-com.prxy4.ursus.maine.edu/doi/abs/10.1080/
01490409109513137 doi: 10.1080/01490409109513137
Alberini, A., & Longo, A. (2006, December). Combining the travel cost and
contingent behavior methods to value cultural heritage sites: Evidence from
Armenia. Journal of Cultural Economics , 30 (4), 287304. Retrieved
2017-11-12, from https://link-springer-com.prxy4.ursus.maine.edu/article/
10.1007/s10824-006-9020-9 doi: 10.1007/s10824-006-9020-9
Anderson, J. L., & Crandall, M. S. (2016, June). Economic Contributions of
Maine's Forest Products Industry, 2014 and 2016 (estimated) (Tech. Rep.).
School of Forest Resources, University of Maine. Retrieved 2017-04-18, from
http://maineforest.org/wp-content/uploads/2016/08/
Economic-Impact-report-1.pdf
Anderson, M. W., Boyle, K. J., & Bell, K. P. (2005, August). Procedures for
Evaluating the Potential Regional Economic Imacts of Conservation Lands in
the 100-Mile Wilderness Region (Tech. Rep.). Department of Resource
Economics and Policy, University of Maine. Retrieved from
http://umaine.edu/soe/ﬁles/2009/06/
100-Mile-Wilderness-Report-8-17-05-FINAL1.pdf
Auerbach, A. (2016, May). A Century of National Park Conﬂict: Class, Geography,
and the Changing Values of Conservation Discourse in Maine. Honors Theses .
Retrieved from http://scarab.bates.edu/honorstheses/181
Balfour, R. C. D. (1996). Interactions between near-urban forest management and
recreation : a pre- and post-harvest survey (Thesis). Retrieved 2017-06-16,
from http://ir.library.oregonstate.edu/xmlui/handle/1957/10006
Bell, K. P., Boyle, K. J., & Rubin, J. (2006). Economics of Rural Land-use Change.
Routledge. Retrieved 2017-12-20, from https://books.google.com/books/
about/Economics_of_Rural_Land_use_Change.html?id=sUkLFqNrrY4C
106
Berninger, K., Adamowicz, W., Kneeshaw, D., & Messier, C. (2010, July).
Sustainable Forest Management Preferences of Interest Groups in Three
Regions with Diﬀerent Levels of Industrial Forestry: An Exploratory
Attribute-Based Choice Experiment. Environmental Management , 46 (1),
117133. Retrieved 2017-06-19, from https://
link-springer-com.prxy4.ursus.maine.edu/article/10.1007/s00267-010-9507-1
doi: 10.1007/s00267-010-9507-1
Berninger, K., Kneeshaw, D., & Messier, C. (2009, March). Eﬀects of presenting
forest simulation results on the forest values and attitudes of forestry
professionals and other forest users in Central Labrador. Forest Policy and
Economics , 11 (2), 126133. Retrieved 2017-10-27, from
http://www.sciencedirect.com/science/article/pii/S138993410800107X doi:
10.1016/j.forpol.2008.11.002
Bidgood, J. (2016, January). In Maine, Local Control Is a Luxury Fewer Towns
Can Aﬀord. The New York Times . Retrieved 2017-10-24, from
https://www.nytimes.com/2016/01/17/us/
in-maine-local-control-is-a-luxury-fewer-towns-can-aﬀord.html
Blass, A. A., Lach, S., & Manski, C. F. (2010, May). Using Elicited Choice
Probabilities to Estimate Random Utility Models: Preferences for Electricity
Reliability*. International Economic Review , 51 (2), 421440. Retrieved
2017-12-20, from http://onlinelibrary.wiley.com.prxy4.ursus.maine.edu/doi/
10.1111/j.1468-2354.2010.00586.x/abstract doi:
10.1111/j.1468-2354.2010.00586.x
Boxall, P. C., & Macnab, B. (2000, December). Exploring the preferences of wildlife
recreationists for features of boreal forest management: a choice experiment
approach. Canadian Journal of Forest Research, 30 (12), 19311941. Retrieved
from http://www.nrcresearchpress.com.prxy4.ursus.maine.edu/doi/abs/
10.1139/x00-128 doi: 10.1139/x00-128
Boyle, K. J., & Teisl, M. F. (1999). Public preferences for timber harvesting on
private forest land purchased for public ownership in Maine (Tech. Rep.
No. 414). Orono, ME: University of Maine. Retrieved from https://
pdfs.semanticscholar.org/49c5/32025eb853cedd922415eb9aa6cf4f2c0b7e.pdf
Brida, J. G., & Scuderi, R. (2013, April). Determinants of tourist expenditure: A
review of microeconometric models. Tourism Management Perspectives ,
6 (Supplement C), 2840. Retrieved from
http://www.sciencedirect.com/science/article/pii/S2211973612000864 doi:
10.1016/j.tmp.2012.10.006
107
Bright, A. D., & Manfredo, M. J. (1997). The inﬂuence of balanced information on
attitudes toward natural resource issues. Society & Natural Resources , 10 (5),
469483. Retrieved from http://www-tandfonline-com.prxy4.ursus.maine.edu/
doi/abs/10.1080/08941929709381045
Bright, A. D., Manfredo, M. J., Fishbein, M., & Bath, A. (1993). Application of the
theory of reasoned action to the National Park Service's controlled burn
policy. Journal of Leisure Research, 25 (3), 263.
Brino, A. (2016, November). Oxbow deorganization goes forward. Bangor Daily
News . Retrieved 2017-10-24, from https://bangordailynews.com/2016/11/09/
news/aroostook/oxbow-deorganization-going-forward/
British Columbia Ministry of Forests. (2003, February). Economic Beneﬁts of
Managing Forestry and Tourism at Nimmo Bay: A Public Perception Study
and Economic Analysis (Tech. Rep.). Victoria, BC: B.C. Ministry of Forests:
Forest Practices Branch, Economics and Trade Branch. Retrieved 2017-05-21,
from http://www2.gov.bc.ca/assets/gov/
farming-natural-resources-and-industry/forestry/visual-resource-mgmt/
research-publications/vrm_economic_beneﬁts_tourism_at_nimmo_bay.pdf
Brown, P., Driver, B., & McConnell, C. (1978, January). The Opportunity
Spectrum  Concept and Behavioral Information in Outdoor Recreation
Resource Supply Inventories: Background and Application. Integrated
Inventories of Renewable Natural Resources: Proceedings of the Workshop;
January 8-12, 1978; Tuscon, Arizona, 7384. Retrieved from
http://scholarworks.umt.edu/forest_pubs/31
Brunson, M. W., & Reiter, D. K. (1996, January). Eﬀects of Ecological Information
on Judgments about Scenic Impacts of Timber Harvest. Journal of
Environmental Management , 46 (1), 3141. Retrieved 2017-10-26, from
http://www.sciencedirect.com/science/article/pii/S0301479796900043 doi:
10.1006/jema.1996.0004
Bureau, U. C. (n.d.). City and Town Population Totals Datasets: 2010-2016.
Retrieved 2017-10-24, from https://www.census.gov/data/datasets/2016/
demo/popest/total-cities-and-towns.html
Bureau of Labor Statistics. (2017a). Employment, Hours, and Earnings from the
Current Employment Statistics survey (National). Retrieved 2017-11-06, from
https://data.bls.gov/timeseries/CES0000000001
Bureau of Labor Statistics. (2017b). Local Area Unemployment Statistics. Retrieved
2017-11-06, from https://data.bls.gov/timeseries/LASST230000000000005
?amp%253bdata_tool=XGtable&output_view=data&include_graphs=true
108
Burns, C. (2017, August). Maine trees could fuel military jets, but as long as oil
costs $40 a barrel, itâll be a while. Bangor Daily News . Retrieved from
http://bangordailynews.com/2016/08/20/the-point/maine-trees-could-fuel
-military-jets-but-as-long-as-gas-costs-2-a-gallon-itll-be-a-while/
Cama, T. (2017, June). Interior secretary: Maine national monument should stay
in federal hands [Text]. Retrieved 2017-06-26, from
http://thehill.com/policy/energy-environment/
337934-interior-secretary-maine-national-monument-should-stay-in-federal
Clark, R. N., & Stankey, G. H. (1979). The recreation opportunity spectrum: a
framework for planning, management, and research. The recreation
opportunity spectrum: a framework for planning, management, and
research.(No. PNW-98). Retrieved 2017-06-26, from https://
www-cabdirect-org.prxy4.ursus.maine.edu/cabdirect/abstract/19801870505
Coos/Curry Council Governments. (1982). Bandon Wind Energy Study (Tech.
Rep.). North Bend, OR: Coos/Curry Council Governments.
Dillman, D., Smyth, J., & Christian, L. (2014). Internet, Phone, Mail, and
Mixed-Mode Surveys: The Tailored Design Method (4th ed.). Hoboken, New
Jersey: John Wiley & Sons, Inc.
Driver, B. L., & Brown, P. J. (1978). The opportunity spectrum concept and
behavioural information in outdoor recreation resource supply inventories: a
rationale. In: Integrated inventories of renewable natural resources:
proceedings of the workshop, January 1978, Tucson, Arizona (Edited by HG
Lund et al.). USDA Forest Service, General Technical Report(RM-55), 2431.
Driver, B. L., Brown, P. J., Stankey, G. H., & Gregoire, T. G. (1987). The ROS
planning system: Evolution, basic concepts, and research needed. Leisure
Sciences , 9 (3), 201212.
Driver, B. L., & Knopf, R. C. (1977, June). Personality, Outdoor Recreation, and
Expected Consequences. Environment and Behavior , 9 (2), 169193.
Retrieved 2017-10-19, from https://doi.org/10.1177/001391657792002 doi:
10.1177/001391657792002
Duncan, C. M. (2014). Worlds apart: Poverty and politics in rural America. Yale
University Press.
Eagly, A. H., & Chaiken, S. (1993). The psychology of attitudes. Harcourt Brace
Jovanovich College Publishers.
109
East Millinocket Oﬀers School Merger. (2014, February). Fox Bangor . Retrieved
2017-10-24, from http://www.foxbangor.com/news/item/
4382-east-millinocket-oﬀers-school-merger
Economics, H. (2013). A Comparative Analysis of the Economies of Peer Counties
with National Parks and Recreation Areas to Penobscot and Piscataquis
Counties, Maine (Tech. Rep.). Bozeman, MT: Author. Retrieved from
https://headwaterseconomics.org/wp-content/uploads/
Maine_Peer_Report.pdf
Edwards, D., Jay, M., Jensen, F., Lucas, B., Marzano, M., MontagnÃ©, C., . . .
Weiss, G. (2012, March). Public Preferences Across Europe for Diﬀerent
Forest Stand Types as Sites for Recreation. Ecology and Society , 17 (1).
Retrieved 2017-06-19, from
https://www-ecologyandsociety-org.prxy4.ursus.maine.edu/vol17/iss1/art27/
doi: 10.5751/ES-04520-170127
Englin, J., & Cameron, T. A. (1996, March). Augmenting travel cost models with
contingent behavior data. Environmental and Resource Economics , 7 (2),
133147. Retrieved 2017-11-12, from
https://link-springer-com.prxy4.ursus.maine.edu/article/10.1007/BF00699288
doi: 10.1007/BF00699288
Eriksson, L., Nordlund, A., Olsson, O., & Westin, K. (2012). Recreation in diﬀerent
forest settings : a scene preference study. Forests , 3 (4), 923943. Retrieved
2017-06-12, from
http://www.diva-portal.org/smash/record.jsf?pid=diva2:561550
Facchini, C. (2017, January). State oﬀers cash incentives to get school districts to
merge. WLBZ . Retrieved 2017-10-24, from
http://www.wlbz2.com/news/education/
state-oﬀers-cash-incentives-to-get-school-districts-to-merge/382571903
Fishell, D. (2017, September). How the Bangor region could manufacture a new
type of timber to replace steel and cement. Bangor Daily News . Retrieved
2017-10-24, from https://bangordailynews.com/2017/09/26/news/bangor/
how-the-bangor-region-could-manufacture-a-new-type-of-timber-to-replace
-steel-and-cement-2/
Flora, C. B., Flora, J. L., & Gasteyer, S. P. (2016). Rural Communities: Legacy +
Change (5th ed.). Boulder, CO: Westview Press.
110
Frewer, L. J., Howard, C., Hedderley, D., & Shepherd, R. (1997, December). The
Elaboration Likelihood Model and Communication About Food Risks. Risk
Analysis , 17 (6), 759770. Retrieved from
http://onlinelibrary.wiley.com.prxy4.ursus.maine.edu/doi/10.1111/
j.1539-6924.1997.tb01281.x/abstract doi: 10.1111/j.1539-6924.1997.tb01281.x
Gan, J., Kolison, S. H., & Miller, J. H. (2000, August). Public Preferences for
Nontimber Beneﬁts of Loblolly Pine (Pinus taeda) Stands Regenerated by
Diﬀerent Site Preparation Methods. Southern Journal of Applied Forestry ,
24 (3), 145149.
Glassman, J., & Rao, V. (2011, March). Evaluating the Economic Beneﬁts and
Future Opportunities of the Maine Island Trail Association (Discussion Paper
No. 11-28). Boston, MA: Harvard Kennedy School, Harvard Environmental
Economics Program. Retrieved from
http://heep.hks.harvard.edu/ﬁles/heep/ﬁles/dp28_glassman-rao.pdf
Godbey, G., & Bevins, M. I. (1987, January). The Life Cycle of Second Home
Ownership: A Case Study. Journal of Travel Research, 25 (3), 1822.
Retrieved 2017-10-28, from https://doi.org/10.1177/004728758702500305 doi:
10.1177/004728758702500305
Grijalva, T. C., Berrens, R. P., Bohara, A. K., & Shaw, W. D. (2002). Testing the
validity of contingent behavior trip responses. American Journal of
Agricultural Economics , 84 (2), 401414.
Gundersen, V. S., & Frivold, L. H. (2008). Public preferences for forest structures:
A review of quantitative surveys from Finland, Norway and Sweden. Urban
Forestry & Urban Greening , 7 (4), 241258. Retrieved 2017-01-29, from
https://www.sciencedirect.com/science/article/pii/S161886670800023X doi:
10.1016/j.ufug.2008.05.001
History Of NMW. (n.d.). Retrieved 2017-10-25, from
http://www.northmainewoods.org/aboutus/history.html
Hjerpe, E., Holmes, T., & White, E. (2017, March). National and Community
Market Contributions of Wilderness. Society & Natural Resources , 30 (3),
265280. Retrieved 2017-10-26, from
http://dx.doi.org/10.1080/08941920.2016.1196280 doi:
10.1080/08941920.2016.1196280
111
Holgen, P., Mattsson, L., & Li, C. Z. (2000, October). Recreation values of boreal
forest stand types and landscapes resulting from diﬀerent silvicultural
systems: An economic analysis. Journal of Environmental Management ,
60 (2), 173180. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0301479700903773 doi:
10.1006/jema.2000.0377
Horne, P., Boxall, P. C., & Adamowicz, W. L. (2005, March). Multiple-use
management of forest recreation sites: a spatially explicit choice experiment.
Forest Ecology and Management , 207 (1â2), 189199. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0378112704007376 doi:
10.1016/j.foreco.2004.10.026
Hunt, L., Twynam, G. D., Holder, W., & Robinson, D. (2000, December).
Examining the Desirability for Recreating in Logged Settings. Society &
Natural Resources , 13 (8), 717734. Retrieved 2017-01-30, from
http://dx.doi.org/10.1080/089419200750035584 doi:
10.1080/089419200750035584
Hunt, L. M., Boxall, P., Englin, J., & Haider, W. (2005, April). Remote tourism
and forest management: a spatial hedonic analysis. Ecological Economics ,
53 (1), 101113. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0921800904003593 doi:
10.1016/j.ecolecon.2004.06.025
Hurley, S. E., Saunders, T. M., Nivas, R., Hertz, A., & Reynolds, P. (2003). Post
Oﬃce Box Addresses: A Challenge for Geographic Information System-Based
Studies. Epidemiology , 14 (4), 386391. Retrieved from
http://www.jstor.org.prxy4.ursus.maine.edu/stable/3703786
Industry Employment & Wages. (n.d.). Retrieved 2017-06-26, from http://
www.maine.gov/labor/cwri/data/qcew/Maine_Employment_and_Wages.xls
Jackson, E. L. (1986, January). Outdoor recreation participation and attitudes to
the environment. Leisure Studies , 5 (1), 123. Retrieved 2017-11-07, from
http://www-tandfonline-com.prxy4.ursus.maine.edu/doi/ref/10.1080/
02614368600390011 doi: 10.1080/02614368600390011
Jang, S. S., Cai, L. A., Morrison, A. M., & O'Leary, J. T. (2005, November). The
eﬀects of travel activities and seasons on expenditure. International Journal of
Tourism Research, 7 (6), 335346. Retrieved 2017-10-26, from http://
onlinelibrary.wiley.com.prxy4.ursus.maine.edu/doi/10.1002/jtr.540/abstract
doi: 10.1002/jtr.540
112
Jin, S., & Sader, S. A. (2006, June). Eﬀects of forest ownership and change on
forest harvest rates, types and trends in northern Maine. Forest Ecology and
Management , 228 (1), 177186. Retrieved 2017-10-27, from
http://www.sciencedirect.com/science/article/pii/S0378112706001691 doi:
10.1016/j.foreco.2006.03.009
Kahle, D., & Wickham, H. (2013). ggmap: Spatial visualization with ggplot2. The
R Journal , 5 (1), 144161. Retrieved from
http://journal.r-project.org/archive/2013-1/kahle-wickham.pdf
Kay, K. (2017, November). Rural Rentierism and the Financial Enclosure of
Maine's Open Lands Tradition. Annals of the American Association of
Geographers , 107 (6), 14071423. Retrieved 2017-10-28, from
http://www-tandfonline-com.prxy4.ursus.maine.edu/doi/abs/10.1080/
24694452.2017.1328305 doi: 10.1080/24694452.2017.1328305
Kim, Y.-S., & Johnson, R. L. (2002, November). The Impact of Forests and Forest
Management on Neighboring Property Values. Society & Natural Resources ,
15 (10), 887901. Retrieved 2017-10-25, from
http://dx.doi.org/10.1080/08941920290107639 doi:
10.1080/08941920290107639
Kruger, M., Manners, B., & Saayman, M. (2012). Determinants of visitor
expenditure at the Tsitsikamma National Park.
Langenau, E. E., O'Quin, K., & Duvendeck, J. P. (1980, March). The Response of
Forest Recreationists to Clearcutting in Northern Lower Michigan: A
Preliminary Report. Forest Science, 26 (1), 8191.
Legaard, K. R., Sader, S. A., & Simons-Legaard, E. M. (2015, June). Evaluating
the Impact of Abrupt Changes in Forest Policy and Management Practices on
Landscape Dynamics: Analysis of a Landsat Image Time Series in the Atlantic
Northern Forest. PLOS ONE , 10 (6), e0130428. Retrieved 2017-10-28, from
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130428
doi: 10.1371/journal.pone.0130428
Levine, R. L., & Langenau, E. E. (1979, June). Attitudes Towards Clearcutting and
Their Relationships to the Patterning and Diversity of Forest Recreation
Activities. Forest Science, 25 (2), 317327.
Lewis, D. J., Hunt, G. L., & Plantinga, A. J. (2002, May). Public Conservation
Land and Employment Growth in the Northern Forest Region. Land
Economics , 78 (2), 245259. Retrieved 2017-10-25, from
http://le.uwpress.org.prxy4.ursus.maine.edu/content/78/2/245 doi:
10.2307/3147271
113
Li, X. (2014). Stated and Revealed Preference valuation of Forest Ecosystems
(Dissertation, Virginia Tech). Retrieved 2017-12-20, from
https://vtechworks.lib.vt.edu/handle/10919/64844
Lindhagen, A. (1996). Forest recreation in Sweden. Four case studies using
quantitative and qualitative methods. Rapport - Sveriges Lantbruksuniversitet,
Institutionen foer Skoglig Landskapsvaard (Sweden). Retrieved 2017-06-19,
from http://agris.fao.org.prxy4.ursus.maine.edu/agris-search/
search.do?recordID=SE9610782
Lindhagen, A., & Hornsten, L. (2000, January). Forest recreation in 1977 and 1997
in Sweden: changes in public preferences and behaviour. Forestry: An
International Journal of Forest Research, 73 (2), 143153. Retrieved
2017-01-29, from https://academic-oup-com.prxy4.ursus.maine.edu/forestry/
article/73/2/143/538390/Forest-recreation-in-1977-and-1997-in-Sweden doi:
10.1093/forestry/73.2.143
Loomis, J. (2002). Quantifying recreation use values from removing dams and
restoring free-ﬂowing rivers: A contingent behavior travel cost demand model
for the Lower Snake River. Water Resources Research, 38 (6).
Loomis, J., Bair, L., & Gonzalez-Caban, A. (2001, November). Prescribed Fire and
Public Support: Knowledge Gained, Attitudes Changed in Florida. Journal of
Forestry , 99 (11), 1822.
Lorah, P., & Southwick, R. (2003, January). Environmental Protection, Population
Change, and Economic Development in the Rural Western United States.
Population and Environment , 24 (3), 255272. Retrieved 2017-10-25, from
https://link.springer.com/article/10.1023/A:1021299011243 doi:
10.1023/A:1021299011243
Lundgren, T. (2009, September). Environmental Protection and Impact on
Adjacent Economies: Evidence from the Swedish Mountain Region. Growth
and Change, 40 (3), 513532. Retrieved 2017-10-25, from
http://onlinelibrary.wiley.com.prxy4.ursus.maine.edu/doi/10.1111/
j.1468-2257.2009.00492.x/abstract doi: 10.1111/j.1468-2257.2009.00492.x
Maine Department of Conservation, & Service, M. F. (1999, April). 04-058 Maine
Forest Service Chapter 20 Forest Regeneration & Clearcutting Standards.
Manfredo, M. J., Driver, B. L., & Brown, P. J. (1983). A test of concepts inherent
in experience based setting management for outdoor recreation areas. Journal
of leisure research, 15 (3), 263.
114
Marciano, J. A., Lilieholm, R. J., Teisl, M. F., Leahy, J. E., & Neupane, B. (2014,
December). Factors aﬀecting public support for forest-based bioreﬁneries: A
comparison of mill towns and the general public in Maine, USA. Energy
Policy , 75 , 301311. (WOS:000347604500032) doi:
10.1016/j.enpol.2014.08.016
Marcussen, C. H. (2011, August). Determinants of Tourist Spending in
Cross-Sectional Studies and at Danish Destinations. Tourism Economics ,
17 (4), 833855. Retrieved 2017-10-26, from
https://doi.org/10.5367/te.2011.0068 doi: 10.5367/te.2011.0068
Marshall, A., Billingham, L. J., & Bryan, S. (2009). Can we aﬀord to ignore missing
data in cost-eﬀectiveness analyses? European Journal of Health Economics ,
10 (1). Retrieved from https://link-springer-com.prxy4.ursus.maine.edu/
content/pdf/10.1007/s10198-008-0129-y.pdf
Matsuura, R., Dissanayake, S. T., & Meyer, A. G. (2016). The Proposed Park in
Maine's North Woods: Preferences of Out-of-State Visitors. Maine Policy
Review , 25 (1), 5462. Retrieved 2017-10-26, from
http://digitalcommons.library.umaine.edu/mpr/vol25/iss1/10
McCool, S. F., Benson, R. E., & Ashor, J. L. (1986, May). How the public perceives
the visual eﬀects of timber harvesting: an evaluation of interest group
preferences. Environmental Management , 10 (3), 385391. Retrieved
2017-01-31, from
http://link.springer.com.prxy4.ursus.maine.edu/article/10.1007/BF01867264
doi: 10.1007/BF01867264
McFarlane, B. L., & Boxall, P. C. (1996, December). Exploring forest and
recreation management preferences of forest recreationists in Alberta. The
Forestry Chronicle, 72 (6), 623629. Retrieved from
http://pubs.cif-ifc.org.prxy4.ursus.maine.edu/doi/abs/10.5558/tfc72623-6
doi: 10.5558/tfc72623-6
Miller, K. (2016a, August). New national monument established in Maine's North
Woods, but debate rages on - Portland Press Herald. Retrieved 2017-03-22,
from http://www.pressherald.com/2016/08/24/
obama-creates-national-monument-in-maines-north-woods/
Miller, K. (2016b, May). Park Service chief hears emotional, divided views on North
Woods national monument - Portland Press Herald. Retrieved 2017-03-22,
from http://www.pressherald.com/2016/05/16/
mainers-express-misgivings-about-north-woods-national-monument/
115
Millinocket, ME Population - Census 2010 and 2000 Interactive Map,
Demographics, Statistics, Quick Facts - CensusViewer. (n.d.). Retrieved
2017-10-24, from http://censusviewer.com/city/ME/Millinocket
Mill shakeups in Maine. (2016, March). Kennebec Journal & Morning Sentinel .
Retrieved 2017-10-24, from
http://www.centralmaine.com/2016/03/14/mill-shakeups-in-maine/
Milneil, C. (2017, May). Interactive: Population change in Maine towns, 2010-2016.
Press Herald . Retrieved 2017-10-24, from http://www.pressherald.com/2017/
05/26/interactive-population-change-maine-towns-2010-2016/
The Nature Conservancy in Maine. (n.d.). Retrieved 2017-10-25, from
http://maps.tnc.org/MainePreserves/
Noblet, C. L., & Gabe, T. M. (2008, November). Economic Proﬁle of the Maine
Guiding Industry (School of Economics Staﬀ Paper No. 577). Orono, ME:
School of Economics, University of Maine. Retrieved from
http://umaine.edu/soe/ﬁles/2009/06/SOE_577.pdf
Paquet, J., & Belanger, L. (1997, February). Public Acceptability Thresholds of
Clearcutting to Maintain Visual Quality of Boreal Balsam Fir Landscapes.
Forest Science, 43 (1), 4655.
Parkinson, T., Force, J., & Smith, J. (2003, October). Hands-on Learning: Its
Eﬀectiveness in Teaching the Public about Wildland Fire. Journal of Forestry ,
101 (7), 2126.
Paul, A. (2011, June). Evaluating the Economic Beneﬁts of Land Conservation in
Maine (Tech. Rep.). Land for Maine's Future. Retrieved from
https://www1.maine.gov/dacf/lmf/docs/
EvaluatingEconomicBeneﬁtsOfConservation_20110608.pdf
Perez-pena, R. (2016, August). Obama Designates National Monument in Maine, to
Dismay of Some. The New York Times . Retrieved 2017-03-22, from
https://www.nytimes.com/2016/08/25/us/
obama-maine-katahdin-woods-and-waters.html
Peterson, G. L. (1974). Evaluating the Quality of the Wilderness Environment:"
Congruence Between Perception and Aspiration". Environment and Behavior ,
6 (2), 169.
Petty, R. E., & Cacioppo, J. T. (1984). Source Factors and the Elaboration
Likelihood Model of Persuasion. ACR North American Advances , NA-11 .
Retrieved 2017-11-16, from
http://acrwebsite.org/volumes/6328/volumes/v11/NA-11
116
Petty, R. E., & Cacioppo, J. T. (1986, January). The Elaboration Likelihood Model
of Persuasion. In L. Berkowitz (Ed.), Advances in Experimental Social
Psychology (Vol. 19, pp. 123205). Academic Press. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0065260108602142 (DOI:
10.1016/S0065-2601(08)60214-2)
Pollock, N., Chase, L., Ginger, C., & Kolodinsky, J. (2012, May). The Northern
Forest Canoe Trail: economic impacts and implications for community
development. Community Development , 43 (2), 244258. Retrieved from
http://dx.doi.org/10.1080/15575330.2011.583354 doi:
10.1080/15575330.2011.583354
Pouta, E., Neuvonen, M., & Sievanen, T. (2006, August). Determinants of Nature
Trip Expenditures in Southern Finland â Implications for Nature Tourism
Development. Scandinavian Journal of Hospitality and Tourism, 6 (2),
118135. Retrieved 2017-10-26, from
http://dx.doi.org/10.1080/15022250600658937 doi:
10.1080/15022250600658937
Reiling, S. D., Kotchen, M. J., & Bennett, R. L. (1996). The Economic Impact of
Snowmobiling in Maine (Maine Agricultural and Forest Experiment Station
Publication No. 2120). Orono, ME: University of Maine. Retrieved from
https://www.nrs.fs.fed.us/pubs/gtr/gtr_ne241/gtr_ne241_073.pdf
Richardson, R. B., & Loomis, J. B. (2004). Adaptive recreation planning and
climate change: a contingent visitation approach. Ecological Economics ,
50 (1), 8399.
Roper, R., Morris, C. E., Allen, T., & Bastey, C. (2006). Maineâs State Parks:
Their Value to Visitors and Contribution to the State Economy. Maine Policy
Review , 15 (1), 5666.
Rosenberger, R. S., & Loomis, J. B. (1999, June). The Value of Ranch Open Space
to Tourists: Combining Observed and Contingent Behavior Data. Growth and
Change, 30 (3), 366383. Retrieved from
http://onlinelibrary.wiley.com.prxy4.ursus.maine.edu/doi/10.1111/
j.1468-2257.1999.tb00035.x/abstract doi: 10.1111/j.1468-2257.1999.tb00035.x
ROS Primer and Field Guide. (n.d.). Retrieved 2017-11-09, from
https://www.fs.fed.us/cdt/carrying_capacity/rosﬁeldguide/
ros_primer_and_ﬁeld_guide.htm
Rubin, D. B. (1987). Multiple Imputation for Nonresponse in Surveys. John Wiley
& Sons, Inc.
117
Rubin, D. B., & Schenker, N. (1986). Multiple Imputation for Interval Estimation
From Simple Random Samples With Ignorable Nonresponse. Journal of the
American Statistical Association, 81 (394), 366374. Retrieved 2017-09-24,
from http://www.jstor.org/stable/2289225 doi: 10.2307/2289225
Rubin, J., & Morris, C. (2005, March). Economic Contributions of ATV-Related
Activity in Maine (Tech. Rep.). Orono, Maine: University of Maine. Retrieved
from http://digitalcommons.library.umaine.edu/cgi/
viewcontent.cgi?article=1000&context=mcspc_ecodev_articles
Sambides Jr., N. (2017, September). Leaked Report Advises Trump To Open Maine
Monument To Commercial Forestry. Bangor . Retrieved 2017-11-09, from
http://mainepublic.org/post/
leaked-report-advises-trump-open-maine-monument-commercial-forestry
Schafer, J. L. (1999, February). Multiple imputation: a primer. Statistical Methods
in Medical Research, 8 (1), 315. Retrieved 2017-10-17, from
https://doi.org/10.1177/096228029900800102 doi:
10.1177/096228029900800102
Shelby, B., Thompson, J., Brunson, M., & Johnson, R. (2003, March). Changes in
Scenic Quality after Harvest: A Decade of Ratings for Six Silviculture
Treatments. Journal of Forestry , 101 (2), 3035.
Shelby, B., Thompson, J. R., Brunson, M., & Johnson, R. (2005, May). A decade of
recreation ratings for six silviculture treatments in Western Oregon. Journal
of Environmental Management , 75 (3), 239246. Retrieved 2017-02-03, from
https://www.sciencedirect.com/science/article/pii/S0301479705000290 doi:
10.1016/j.jenvman.2004.12.004
Sheldon, P. J. (1990). A review of tourism expenditure research. A review of
tourism expenditure research., 2849.
Southwick Associates. (2014, September). Hunting in Maine in 2013: A statewide
and regional analysis of participation and economic contributions (Tech.
Rep.). Fernandina Beach, FL: Maine Oﬃce of Tourism & Maine Department
of Inland Fisheries and Wildlife. Retrieved from http://www.maine.gov/ifw/
wildlife/reports/species_planning/pdfs/huntinginmaineaine_2013.pdf
Starbuck, C. M., Berrens, R. P., & McKee, M. (2006, January). Simulating changes
in forest recreation demand and associated economic impacts due to ﬁre and
fuels management activities. Forest Policy and Economics , 8 (1), 5266.
Retrieved 2017-10-26, from
http://www.sciencedirect.com/science/article/pii/S138993410400084X doi:
10.1016/j.forpol.2004.05.004
118
Tahvanainen, L., Tyrvainen, L., Ihalainen, M., Vuorela, N., & Kolehmainen, O.
(2001, January). Forest management and public perceptions â visual versus
verbal information. Landscape and Urban Planning , 53 (1â4), 5370.
Retrieved 2017-02-03, from
https://www.sciencedirect.com/science/article/pii/S0169204600001377 doi:
10.1016/S0169-2046(00)00137-7
Tarrant, M. A., & Green, G. T. (1999, March). Outdoor Recreation and the
Predictive Validity of Environmental Attitudes. Leisure Sciences , 21 (1),
1730. Retrieved 2017-11-07, from
http://www-tandfonline-com.prxy4.ursus.maine.edu/doi/abs/10.1080/
014904099273264 doi: 10.1080/014904099273264
Taylor, J. G., & Daniel, T. C. (1984, June). Prescribed Fire: Public Education and
Perception. Journal of Forestry , 82 (6), 361365.
Teisl, M. F., & O'Brien, K. (2003, July). Who Cares and Who Acts? Outdoor
Recreationists Exhibit Diﬀerent Levels of Environmental Concern and
Behavior. Environment and Behavior , 35 (4), 506522. Retrieved 2016-09-13,
from http://eab.sagepub.com/content/35/4/506 doi:
10.1177/0013916503035004004
Thapa, B., & Graefe, A. R. (2003). Forest recreationists and environmentalism.
Journal of Park & Recreation Administration, 21 (1).
Thayer, R. L., & Freeman, C. M. (1987, January). Altamont: Public perceptions of
a wind energy landscape. Landscape and Urban Planning , 14 (Supplement C),
379398. Retrieved 2017-10-26, from
http://www.sciencedirect.com/science/article/pii/016920468790051X doi:
10.1016/0169-2046(87)90051-X
The Outdoor Industry Association. (2017). Maine (Tech. Rep.). Boulder, CO: The
Outdoor Industry Association. Retrieved 2017-10-26, from
https://outdoorindustry.org/wp-content/uploads/2017/07/
OIA_RecEcoState_ME.pdf
Things To Know. (n.d.). Retrieved 2017-10-25, from
http://www.northmainewoods.org/information/thingtoknow.html
Thomas, C. C., & Koontz, L. (2017, April). 2016 National Park Visitor Spending
Eﬀects Economic Contributions to Local Communities, States, and the Nation
(Natural Resource Report No. NPS/NRSS/EQD/NRRâ2017/1421). Fort
Collins, CO: National Park Service. Retrieved from https://www.nps.gov/
nature/customcf/NPS_Data_Visualization/docs/2016_VSE.pdf
119
Tyrvainen, L., Silvennoinen, H., Nousiainen, I., & Tahvanainen, L. (2001,
December). Rural Tourismin Finland: Tourists' Expectation of Landscape and
Environment. Scandinavian Journal of Hospitality and Tourism, 1 (2),
133149. Retrieved 2017-10-18, from
http://dx.doi.org/10.1080/150222501317244047 doi:
10.1080/150222501317244047
U.S. Bureau of Economic Analysis. (n.d.-a). Gross Domestic Product. Retrieved
2017-11-06, from https://fred.stlouisfed.org/series/GDP
U.S. Bureau of Economic Analysis. (n.d.-b). Total Gross Domestic Product for
Maine. Retrieved 2017-11-06, from
https://fred.stlouisfed.org/series/MENGSP
Vail, D. (2010). Prospects for a Rim County Population Rebound. Maine Policy
Review , 19 (1).
Vail, D., & Hultkrantz, L. (2000, November). Property rights and sustainable
nature tourism: adaptation and mal-adaptation in Dalarna (Sweden) and
Maine (USA). Ecological Economics , 35 (2), 223242. Retrieved 2017-10-28,
from http://www.sciencedirect.com/science/article/pii/S0921800900001907
doi: 10.1016/S0921-8009(00)00190-7
van Buuren, S., & Groothuis-Oudshoorn, K. (2011). mice: Multivariate imputation
by chained equations in R. Journal of statistical software, 45 (3).
Van Der Pligt, J., Eiser, J. R., & Spears, R. (1986). Attitudes toward nuclear
energy: Familiarity and salience. Environment and Behavior , 18 (1), 7593.
Virden, R. J., & Schreyer, R. (1988). Recreation specialization as an indicator of
environmental preference. Environment and Behavior , 20 (6), 721739.
Waltert, F., & Schlapfer, F. (2010, December). Landscape amenities and local
development: A review of migration, regional economic and hedonic pricing
studies. Ecological Economics , 70 (2), 141152. Retrieved 2017-10-25, from
http://www.sciencedirect.com/science/article/pii/S0921800910003903 doi:
10.1016/j.ecolecon.2010.09.031
Warren, Z. (2017, September). Millinocket Memorial Library Receives 500k Grant.
WABI5 . Retrieved 2017-10-24, from http://www.wabi.tv/content/news/
Millinocket-Memorial-Library-Receives-500K-Grant-448700433.html
Weaver, D. (2017, April). Trump orders review of national monument sites [Text].
Retrieved 2017-06-26, from http://thehill.com/policy/energy-environment/
330548-trump-orders-review-of-national-monument-sites
120
White, E. M., Goodding, D. B., & Stynes, D. J. (2013). Estimation of National
Forest Visitor Spending Averages from National Visitor Use Monitoring:
Round 2 (General Technical Report No. PNW-GTR-883). Portland, OR: U.S.
Department of Agriculture, Forest Service, Paciﬁc Nortwest Research Station.
Retrieved from https://pdfs.semanticscholar.org/b644/
386505f36e6a6b22d8355f8f17cee6eb29e1.pdf
White, E. M., & Stynes, D. J. (2008, January). National Forest Visitor Spending
Averages and the Inﬂuence of Trip-Type and Recreation Activity. Journal of
Forestry , 106 (1), 1724.
Whitehead, J. C. (1994, July). Item Nonresponse in Contingent Valuation: Should
CV Researchers Impute Values for Missing Independent Variables? Journal of
Leisure Research, 26 (3), 296. Retrieved 2017-12-18, from
https://www.questia.com/library/journal/1P3-6145161/
item-nonresponse-in-contingent-valuation-should-cv
Whittington, A., & Bissell, J. (2008, September). Baxter State Park Economic
Impact Study (Tech. Rep.). Baxter State Park. Retrieved from
https://www.emdc.org/image_upload/
Baxter%20State%20Park%20Econ.%20Dev.%20Study%20(3).pdf
Wilent, S. (2017, July). Forest Partnership: Walk in the Woods with Us. The
Forestry Source.
Winter, C. (2005, July). Preferences and Values for Forests and Wetlands: A
Comparison of Farmers, Environmentalists, and the General Public in
Australia. Society & Natural Resources , 18 (6), 541555. Retrieved 2017-02-03,
from http://dx.doi.org/10.1080/08941920590947986 doi:
10.1080/08941920590947986
Wolsink, M., & van de Wardt, J. W. (1989). Visual impact assessment: A review of
Dutch research. EWEC, Glasgow .
Woodall, C., Ince, P., Skog, K., Aguilar, F., Keegan, C., Sorenson, C., . . . Smith,
W. (2011, December). An Overview of the Forest Products Sector Downturn
in the United States. Forest Products Journal , 61 (8), 595603. Retrieved
2017-10-27, from http://www.forestprodjournals.org.prxy4.ursus.maine.edu/
doi/abs/10.13073/0015-7473-61.8.595 doi: 10.13073/0015-7473-61.8.595
Zajonc, R. B. (1968). Attitudinal eﬀects of mere exposure. Journal of personality
and social psychology , 9 (2p2), 1.
121
Zinke, R. K. (2017, August). Interior Secretary Ryan Zinke's Report to the
President on National... Retrieved 2017-11-06, from
http://apps.washingtonpost.com/g/documents/national/interior-secretary
-ryan-zinkes-report-to-the-president-on-national-monuments/2553/
122
Appendix A
MAINE HOUSEHOLDS MAIL SURVEY
 
 
 
 
University of Maine 
 
Recreation Survey  
 
123
1 
 
SECTION ONE 
Thank you for agreeing to fill out this survey.  In this section, we want to know 
a little about your recreation in the Northern Forest area of Maine. 
 
Maine’s diversified landscapes offer a wide variety of opportunities for residents 
to participate in outdoor recreation/ecotourism activities.  We are interested in 
learning about recreational trips you may have taken to the Northern Forest area 
of Maine.  The Northern Forest area of interest is shown as the shaded area on 
the map on the previous page.  If you have not taken trips to this region, we 
would like to know if you might take some recreational trips to the region in the 
future.    
 
1.  Have you taken a recreational trip to the Northern Forest area of Maine 
during the last three years? The front cover shows the Northern Forest area. 
(PLEASE CHECK ONE BOX ONLY) 
 
 YES  (Continue with Question 2)  [47.8%, n=175] 
 NO    (Please Skip to Section Two) 
 
2.  About how many times in the last three years have you visited the Northern 
Forest area of Maine for recreation or ecotourism purposes?   
(PLEASE CHECK ONE BOX ONLY) 
 
 ONCE 
 TWICE 
 THREE TIMES 
 FOUR TO SIX TIMES 
 SIX TO TEN TIMES 
 MORE THAN TEN TIMES 
 
3. During the last three years, who usually accompanied you on your 
recreational trips to the Northern Forest area of Maine?  (PLEASE CHECK 
ONE BOX ONLY) 
 
 NO ONE—I WAS ALONE 
 MEMBERS OF MY IMMEDIATE FAMILY 
 OTHER RELATIVES 
 FRIENDS 
 FRIENDS AND RELATIVES 
 SCHOOL/CHURCH/SCOUT/OTHER GROUP 
 
4.  How old were you when you first visited the Northern Forest area of Maine? 
________ YEARS 
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5.  What type of overnight accommodations (if any) did you usually use while 
on your recreational trips to the Northern Forest region of Maine during the last 
three years?  (PLEASE CHECK ONE BOX ONLY) 
 
 NONE—DAY TRIPS ONLY 
 STAYED WITH FRIENDS/RELATIVES 
 PRIVATE CAMP THAT YOU OWN, RENT, BORROW, OR VISIT 
 DESIGNATED CAMPSITE/CAMPGROUND WITH A FEE FOR USE 
 UNDESIGNATED CAMPSITE WITH NO FEE 
 COMMERCIAL SPORTING CAMP/LODGE 
 BED AND BREAKFAST 
 HOTEL/MOTEL 
 OTHER (PLEASE SPECIFY)  
________________________________________ 
 
6.  Which of the following features is most important to you during your 
recreational visits to the Northern Forest area of Maine?  (PLEASE CHECK 
ONE BOX ONLY) 
 INLAND LAKES 
 INLAND RIVERS AND STREAMS 
 INLAND MOUNTAINS 
 GUIDED/SELF-GUIDED NATURE PROGRAMS 
 GUIDED/SELF-GUIDED COMMUNITY TOURS 
 COMMUNITY CHARACTERISTICS (SHOPPING, MUSEUMS, FAIRS, ETC) 
 DESIGNATED TRAILS FOR ACTIVITIES (HIKING, SNOWMOBILING, ATV 
RIDING, ETC.) 
 OTHER  (PLEASE SPECIFY)    
________________________________________ 
 
7.  Which of the following recreational activities did you participate in during 
your trips to the Northern Forest area of Maine during the last three years? 
(PLEASE CHECK ALL BOXES THAT APPLY) 
 
 DRIVING FOR PLEASURE/SIGHTSEEING  MOTOR BOATING/SAILING 
 SHOPPING  FLAT-WATER CANOEING/KAYAKING 
 ATTENDING FAIRS/COMMUNITY EVENTS  WHITE-WATER CANOEING/KAYAKING 
 PICNICKING  HUNTING 
 GOLF  OPEN-WATER FISHING 
 HIKING  ICE FISHING 
 MOUNTAIN CLIMBING   BICYCLING  &  MOUNTAIN BIKING 
 SWIMMING  DOWNHILL SKIING 
 SUNBATHING/TANNING  X-COUNTRY SKIING 
 ENJOYING NATURE  SNOWSHOEING 
 BIRD WATCHING/VIEWING WILDLIFE  SNOWMOBILING 
 NATURE PHOTOGRAPHY  RIDING ATVS 
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8. Among all the activities you checked in the previous question, what are the 
three activities you participated in most often during your trips to the 
Northern Forest area of Maine during the last three years?  (PLEASE LIST 
THE THREE ACTIVITIES YOU PARTICIPATED IN MOST DURING YOUR TRIPS 
TO THE NORTHERN FOREST REGION OF MAINE): 
1.  _________________________________________________________ 
2.  _________________________________________________________ 
3.  _________________________________________________________ 
 
9.  We are interested in knowing more about the environmental setting or the 
characteristics of the region that are desirable to you when choosing a location 
to participate in outdoor recreation/ecotourism activities.  Listed below are some 
of the characteristics that either exist or could exist in the Northern Forest area 
of Maine.  Please indicate how desirable each of the characteristics is to you 
when choosing a place to recreate or participate in ecotourism activities.  
 (CIRCLE ONE NUMBER OR CHECK THE BOX IN THE LAST COLUMN FOR 
EACH CHARACTERISTIC) 
 
 
CHARACTERISTIC 
 
VERY 
DESIRABLE 
 
SOMEWHAT 
DESIRABLE 
NOT 
AT ALL 
DESIRABLE 
NOT A  
FACTOR IN 
DECISION 
UNDISTURBED OLD GROWTH 
FOREST 
1 2 3 
  
MANAGED FOREST WITH 
SELECTIVE CUTTING 
1 2 3 
  
LARGE VARIETY OF BIRDS 1 2 3   
LARGE VARIETY OF OTHER 
WILDLIFE 
1 2 3 
  
ACCESS TO LAKES. 1 2 3   
ACCESS TO RIVERS/STREAMS 1 2 3   
ACCESS TO FISHING 1 2 3   
ACCESS TO HUNTING 1 2 3   
ACCESS TO SWIMMING 1 2 3   
LAUNCH SITES FOR 
BOATS/CANOE/KAYAKS 
1 2 3 
  
ACCESS TO DESIGNATED 
HIKING TRAILS 
1 2 3 
  
ACCESS TO SNOWMOBILE 
TRAILS 
1 2 3 
  
ACCESS TO ATV TRAILS 1 2 3   
SEEING/HEARING EVIDENCE OF 
LOGGING 
1 2 3 
  
SEEING FEW OTHER PEOPLE 
WHILE RECREATING 
1 2 3 
  
ROADS TO ACCESS 
BACKCOUNTRY AREAS 1 2 3 
  
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PLEASE SKIP TO  
SECTION THREE
SEEING ELECTRICAL 
TRANSMISSION LINES IN 
UNDEVELOPED AREAS 
1 2 3 
  
SEEING/HEARING WIND 
TURBINES IN AREA 1 2 3 
  
CELL PHONE SERVICE IN 
BACKCOUNTRY  AREAS 
1 2 3 
  
CAMPSITES FOR PRIMITIVE 
CAMPING 
1 2 3 
  
CAMPGROUNDS FOR 
RV/TRAILER CAMPING 
1 2 3 
  
RESORT-TYPE LODGING 
FACILITIES 
1 2 3 
  
MOTEL/B&B LODGING 
FACILITIES 
1 2 3 
  
UNIQUE SCENIC RESOURCES 1 2 3   
UNIQUE CULTURAL/HISTORICAL 
RESOURCES 
1 2 3 
  
GUIDED NATURE PROGRAMS 1 2 3   
GUIDED CULTURAL/HISTORICAL 
PROGRAMS 
1  3 
  
SELF-GUIDED NATURE TOURS 1 2 3   
SELF-GUIDED 
CULTURAL/HISTORICAL TOURS 
1 2 3 
  
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SECTION TWO 
In this section, we are interested in the activities you enjoy and the type of 
characteristics you seek when choosing a place to visit on a recreational trip. 
 
10.  Which of the following recreational activities do you usually participate in 
during your recreational trips?  (PLEASE CHECK ALL BOXES THAT APPLY) 
 
 DRIVING FOR PLEASURE/SIGHTSEEING  MOTOR BOATING/SAILING 
 SHOPPING  FLAT-WATER CANOEING/KAYAKING 
 ATTENDING FAIRS/COMMUNITY EVENTS  WHITE-WATER CANOEING/KAYAKING 
 PICNICKING  HUNTING 
 GOLF  OPEN-WATER FISHING 
 HIKING  ICE FISHING 
 MOUNTAIN CLIMBING   BICYCLING  &  MOUNTAIN BIKING 
 SWIMMING  DOWNHILL SKIING 
 SUNBATHING/TANNING  X-COUNTRY SKIING 
 ENJOYING NATURE  SNOWSHOEING 
 BIRD WATCHING/VIEWING WILDLIFE  SNOWMOBILING 
 NATURE PHOTOGRAPHY  RIDING ATVS 
 
11. How important is each of the following factors and characteristics to you 
when choosing a place to visit on a recreational trip? (CIRCLE ONE NUMBER 
OR CHECK THE BOX IN THE LAST COLUMN FOR EACH CHARACTERISTIC) 
 
 
CHARACTERISTIC 
 
VERY 
DESIRABLE 
 
SOMEWHAT 
DESIRABLE 
NOT 
AT ALL 
DESIRABLE 
NOT A  
FACTOR IN 
DECISION 
DRIVING IN SCENIC AREAS 1 2 3   
UNDISTURBED OLD GROWTH 
FOREST 
1 2 3 
  
MANAGED FOREST WITH 
SELECTIVE CUTTING 
1 2 3 
  
WILDLIFE/BIRD VIEWING 
OPPORTUNITIES 
1 2 3 
  
ACCESS TO LAKES. 1 2 3   
ACCESS TO RIVERS/STREAMS 1 2 3   
ACCESS TO FISHING 1 2 3   
ACCESS TO HUNTING 1 2 3   
ACCESS TO SWIMMING 1 2 3   
LAUNCH SITES FOR 
BOATS/CANOE/KAYAKS 
1 2 3 
  
ROADS TO ACCESS 
BACKCOUNTRY AREAS 1 2 3 
  
ACCESS TO DESIGNATED 
HIKING TRAILS 
1 2 3 
  
ACCESS TO SNOWMOBILE 
TRAILS 
1 2 3 
  
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PLEASE CONTINUE TO 
SECTION THREE 
ACCESS TO ATV TRAILS 
 
1 2 3 
  
SEEING/HEARING EVIDENCE OF 
LOGGING 
1 2 3 
  
SEEING FEW OTHER PEOPLE 
WHILE RECREATING 
1 2 3 
  
SEEING ELECTRICAL 
TRANSMISSION LINES IN 
UNDEVELOPED AREAS 
1 2 3 
  
CELL PHONE SERVICE IN 
BACKCOUNTRY AREAS 
1 2 3 
  
CAMPSITES FOR PRIMITIVE 
CAMPING 
1 2 3 
  
CAMPGROUNDS FOR 
RV/TRAILER CAMPING 
1 2 3 
  
RESORT-TYPE LODGING 
FACILITIES 
1 2 3 
  
MOTEL/B&B LODGING 
FACILITIES 
1 2 3 
  
UNIQUE SCENIC RESOURCES 1 2 3   
UNIQUE CULTURAL/HISTORICAL 
RESOURCES 
1 2 3 
  
GUIDED NATURE PROGRAMS 1 2 3   
GUIDED CULTURAL/HISTORICAL 
PROGRAMS 
1  3 
  
SELF-GUIDED NATURE TOURS 1 2 3   
SELF-GUIDED 
CULTURAL/HISTORICAL TOURS 
1 2 3 
  
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SECTION THREE 
Here, we would like to know a little bit about you for statistical purposes.  All of 
your answers to the survey are treated as strictly confidential.  However, we 
need this information to be able to compare your responses with other Mainers.  
We thank you again for complete this survey. 
 
 
12. What is your gender?  (CHECK ONE BOX) 
 
 FEMALE  
 MALE 
 
 
13. How old are you? _____ YEARS OLD 
 
 
14. Do you have children under 18 years old who live in your household? 
(CHECK ONE BOX) 
 YES 
 NO 
 
 
15. What is the highest level of education you have completed? (CHECK ONE 
BOX) 
 
 0-11 YEARS  
 12 YEARS (HIGH SCHOOL GRADUATE OR GED) 
 1-3 YEARS COLLEGE (SOME COLLEGE) 
 COLLEGE GRADUATE (BACHELOR DEGREE OR EQUIVALENT) 
 POSTGRADUATE (MASTER'S, DOCTORATE, LAW OR OTHER DEGREE) 
 
 
16.  Did you attend an outdoor summer camp as a child, or work as a camp 
counselor? (CHECK ONE BOX)  
 YES 
 NO 
 
 
17.  How many years have you lived in Maine?     ___________YEARS 
 
 
18.  How many people, including yourself, live in your household  ___PEOPLE 
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19. As a youth, or do you currently, engage in the following activities?  Please 
CHECK the BOX to indicate when you engaged in this activity, leave 
blank if you have never done this activity.    
 
As a 
Youth 
 
Currently 
 
  HIKING 
  BIKING/MOUNTAIN-BIKING 
  WILDLIFE WATCHING 
  NATURE PHOTOGRAPHY 
  CAMPING 
  HUNTING 
  SNOWMOBILING 
  POWER BOATING 
  SAILING 
  CANOEING/ KAYAKING 
  FRESHWATER FISHING 
  MARINE FISHING 
  ATV/DIRT BIKING 
  DOWNHILL SKI 
  X-COUNTRY SKI 
  DO NOT PARTICIPATE IN OUTDOOR 
RECREATION 
 
20.Please indicate what types of recreational equipment members of your 
household own.  (PLEASE CHECK ALL  BOXES THAT APPLY) 
 
 Tent  Sailboat/sailboard 
 Pop-up/camping trailer  ATV 
 Motor home  Snowmobile 
 Canoe/kayak/paddle board  Ice fishing shack 
 Motor boat/jet-ski  Other (please specify)_________ 
 
 
21. How likely are you to visit the Northern Forest region of Maine in the next 
three years?  (PLEASE CHECK ONE BOX ONLY) 
 VERY LIKELY 
 SOMEWHAT LIKELY 
 SOMEWHAT UNLIKELY 
 VERY UNLIKELY 
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22.  Please express your opinion by circling the answer that matches how you feel about 
each statement.  (CIRCLE ONE NUMBER FOR EACH ITEM) 
 
STRONGLY            STRONGLY 
DISAGREE                 UNSURE   AGREE            
    |                                   |                                  | 
 
I try to behave in proenvironmental ways because  
it is personally important to me 1           2          3           4           5           6           7 
 
Outdoor recreation and access to the outdoors is an important  
part of my personal well-being 1           2          3           4           5           6           7 
 
My concern for the environment  motivates me to engage  
in good environmental behaviors 1           2          3           4           5           6           7 
 
Nature is valuable for its own sake, even if humans 
get no goods or services from it 1           2          3           4           5           6           7 
 
I try do good things for the environment because concern for the environment 
is one of my core values 1           2          3           4           5           6           7 
 
I am a an outdoor recreator 1           2          3           4           5           6           7 
 
Due to my personal beliefs, I avoid behaviors that  
hurt the environment 1           2          3           4           5           6           7 
 
Participating in outdoor recreation is  
an important part of who I am 1           2          3           4           5           6           7 
 
If I do thing harmful to the environment,  
I feel like others judge me negatively 1           2          3           4           5           6           7 
 
Large parcels of land on the Earth should be set aside as wilderness  
area/nature preserves where humans are kept out and natural processes  
are allowed take their own course.  1           2          3           4           5           6           7 
 
I help protect the environment so other  
people think I am a good person 1           2          3           4           5           6           7 
 
I consider myself a Mainer 1           2          3           4           5           6           7 
 
If I didn’t help protect the environment, I would worry that others  
would think of me as a bad person 1           2          3           4           5           6           7 
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STRONGLY            STRONGLY 
DISAGREE                 UNSURE   AGREE            
    |                                   |                                  | 
 
Spending time outdoors is an important part of  
my quality of life 1           2          3           4           5           6           7 
 
Other people consider me a Mainer 1           2          3           4           5           6           7 
 
I try to make proenvironmental decisions in order to  
avoid social disapproval 1           2          3           4           5           6           7 
 
We have an obligation to future generations to leave the environment  
of the Earth at least as well off as when we received it  
from the previous generation.  1           2          3           4           5           6           7 
 
It is important to me that other people know I work to  
help protect the environment 1           2          3           4           5           6           7 
 
 
 
 
23. What was your total household income before taxes for last year?  (CHECK 
ONE BOX) 
 LESS THAN $10,000  $50,000 - $74,999 
 $10,000 - $14,999   $75,000 - $99,999 
 $15,000 - $24,999  $100,000 - $149,999 
 $25,000 - $34,999  $150,000 - $199,999 
 $35,000 - $49,999  MORE THAN $200,000 
 
 
 
 
24.  Please indicate where you may be on the scales below: 
 
                    Liberal--------------------------------------Conservative 
 
Socially, I consider myself        1          2          3         4          5          6          7 
 
Fiscally, I consider myself        1          2          3         4          5          6          7 
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25. Please share with us any other comments you would like to make about 
recreation in Maine. 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
 
 
THANK YOU FOR YOUR HELP! 
 
Please return the completed survey in the postage paid, self-addressed 
envelope: 
 
University of Maine – 2013 Maine Recreation Survey 
School of Economics  
Winslow Hall 
Orono, ME 04469 
 
Survey 7001 
E 
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Appendix B
CHAPTER 1 REGRESSIONS SENSITIVITY ANALYSES
Table B.1. Ordered Logistic Regression using Demographics Only, P.O. Sensitivity
Analysis. P.O. Box Address Not Included, Coeﬃcients By Forest Management
Practice Evaluated
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Covariates
Male 0.03 (0.26) 0.19 (0.25) 0.97 (0.26)***
Age 0.03 (0.01)** 0.01 (0.01) -0.01 (0.01)
Children at Home -0.70 (0.39)* 0.09 (0.35) 0.35 (0.37)
Education Level -0.05 (0.12) 0.02 (0.12) 0.05 (0.12)
Household Size 0.37 (0.15)** -0.05 (0.14) -0.08 (0.14)
Income 0.04 (0.07) -0.01 (0.07) -0.16 (0.07)**
Social Conservative 0.22 (0.09)** 0.10 (0.09) -0.15 (0.09)*
Fiscal Conservative -0.03 (0.10) -0.04 (0.10) -0.12 (0.10)
Took 1-10 Trips -0.17 (0.26) 0.57 (0.25)** 0.56 (0.25)**
Took >10 Trips 0.68 (0.38)* 0.76 (0.38)* 0.77 (0.37)**
Regression Statistics
R2 0.09 0.05 0.1
AIC 651.4 754.2 691.4
N 286 290 295
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in Parentheses
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Table B.2. Ordered Logistic Regression using both Demographics and Activities,
P.O. Sensitivity Analysis. P.O. Box Address Not Included, Coeﬃcients By Forest
Management Practice Evaluated
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Covariates
Male 0.01 (0.30) 0.34 (0.28) 1.01 (0.30)***
Age 0.03 (0.01)** 0.00 (0.01) -0.01 (0.01)
Children at Home -0.50 (0.42) 0.06 (0.39) 0.36 (0.40)
Education Level 0.06 (0.14) 0.07 (0.13) -0.09 (0.14)
Household Size 0.33 (0.17)* -0.04 (0.16) -0.11 (0.16)
Income -0.01 (0.07) 0.01 (0.08) -0.10 (0.07)
Social Conservative 0.22 (0.10)** 0.14 (0.10) -0.13 (0.10)
Fiscal Conservative -0.08 (0.11) -0.06 (0.10) -0.10 (0.11)
Took 1-10 Trips -0.30 (0.30) 0.33 (0.29) 0.42 (0.29)
Took >10 Trips 0.59 (0.43) 0.47 (0.43) 0.61 (0.43)
Hiking -0.27 (0.29) -0.22 (0.28) 0.29 (0.28)
Biking 0.02 (0.32) -0.35 (0.31) -0.07 (0.32)
Wildlife Watching -0.41 (0.29) 0.80 (0.28)** 1.10 (0.30)***
Nature Photography 0.21 (0.28) 0.15 (0.26) 0.26 (0.27)
Camping -0.06 (0.29) -0.08 (0.28) 0.10 (0.28)
Hunting 0.46 (0.35) 0.13 (0.34) -0.59 (0.35)*
Snowmobiling 0.29 (0.40) -0.30 (0.39) -0.05 (0.39)
Power Boating -0.30 (0.32) 0.18 (0.31) -0.09 (0.31)
Sailing -0.14 (0.38) -0.45 (0.37) -0.29 (0.38)
Canoeing/Kayaking 0.40 (0.29) 0.23 (0.28) -0.29 (0.29)
Freshwater Fishing -0.38 (0.34) 0.29 (0.32) 0.18 (0.32)
Marine Fishing 0.52 (0.36) -0.18 (0.34) 0.22 (0.34)
ATV/Dirt Biking 0.26 (0.39) -0.34 (0.40) -0.29 (0.39)
Downhill Ski 0.25 (0.36) -0.23 (0.35) -0.23 (0.34)
X-Country Ski -0.13 (0.36) 0.15 (0.35) 0.04 (0.36)
Regression Statistics
R2 0.18 0.15 0.2
AIC 613.2 703.2 645.5
N 266 268 272
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in Parentheses
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Table B.3. Percent Missing for Each Covariate
Logging Attitude Managed Forest Old Growth
Data Attitude Data Attitude Data
Male 0 1 1
Age 1 1 1
Has Children Living at Home 0 1 1
Graduated High School 1 2 2
Household Size 0 1 1
Income 11 11 11
Social Conservative 8 7 7
Fiscal Conservative 8 8 8
1-10 Trips 1 1 1
More than 10 Trips 1 1 1
Address Is a PO Box 0 0 0
Hiking 9 9 10
Biking 9 10 10
Wildlife Watching 9 9 10
Nature Photography 9 9 10
Camping 9 9 10
Hunting 9 9 10
Snowmobiling 9 9 10
Power Boating 9 9 10
Sailing 9 9 10
Canoeing/kayaking 9 9 10
Freshwater Fishing 9 9 10
Marine Fishing 9 9 10
ATV/Dirt Biking 9 9 10
Downhill Ski 9 9 10
X-Country Ski 9 9 10
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Table B.4. Demographics Only Regression Coeﬃcients, No Imputation. Ordered
logistic regression using demographics only, coeﬃcients by forest management
practice evaluated (SE in parentheses), no multiple imputation
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Covariates
Male -0.170 (0.30) 0.008 (0.28) 1.027 (0.29)***
Age 0.029 (0.01)*** 0.014 (0.01) -0.011 (0.01)
Children -0.858 (0.42)** 0.177 (0.38) 0.312 (0.40)
Education -0.096 (0.13) 0.021 (0.13) 0.076 (0.13)
Household Size 0.469 (0.16)*** -0.046 (0.16) -0.099 (0.15)
Income 0.005 (0.07) 0.020 (0.07) -0.172 (0.07)**
Social Conservativeness 0.178 (0.09)* 0.158 (0.09)* -0.137 (0.09)
Fiscal Conservativeness 0.009 (0.10) -0.036 (0.10) -0.112 (0.10)
1-10 Trips -0.138 (0.29) 0.633 (0.28)** 0.479 (0.28)*
>10 Trips 0.769 (0.42)* 0.529 (0.41) 0.495 (0.40)
P.O. Box -0.992 (0.39)** 1.283 (0.38)*** 0.579 (0.37)
Regression Statistics
R2 0.23 0.2 0.23
AIC 556.4 638.1 591
N 244 246 251
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = *
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Table B.5. Demographics and Activities Regression Coeﬃcients, No Imputation.
Ordered logistic regression using both demographics and activities, coeﬃcients by
forest management practice evaluated (SE in parentheses), no multiple imputation
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Demographic Covariates
Male -0.247 (0.35) 0.117 (0.32) 1.025 (0.34)***
Age 0.034 (0.01)*** 0.009 (0.01) -0.015 (0.01)
Children -0.565 (0.47) 0.066 (0.43) 0.260 (0.44)
Education 0.006 (0.15) 0.050 (0.15) -0.084 (0.15)
Household Size 0.443 (0.18)** -0.016 (0.18) -0.141 (0.17)
Income -0.033 (0.08) 0.024 (0.08) -0.124 (0.08)
Social Conservativeness 0.165 (0.10) 0.188 (0.10)* -0.116 (0.10)
Fiscal Conservativeness -0.038 (0.11) -0.069 (0.11) -0.104 (0.11)
1-10 Trips -0.297 (0.33) 0.341 (0.33) 0.355 (0.32)
>10 Trips 0.775 (0.49) 0.297 (0.48) 0.452 (0.47)
P.O. Box -0.960 (0.43)** 1.132 (0.42)*** 0.270 (0.40)
Activity Covariates
Hiking -0.202 (0.33) -0.226 (0.31) 0.320 (0.31)
Biking -0.125 (0.36) -0.045 (0.35) -0.260 (0.35)
Wildlife Watching -0.341 (0.35) 0.750 (0.34)** 0.918 (0.35)***
Nature Photography 0.379 (0.31) 0.154 (0.29) 0.345 (0.29)
Camping -0.056 (0.32) -0.109 (0.31) 0.105 (0.31)
Hunting 0.640 (0.39) 0.240 (0.37) -0.658 (0.37)*
Snowmobiling 0.227 (0.45) -0.492 (0.44) -0.240 (0.43)
Power Boating -0.443 (0.36) 0.073 (0.34) -0.164 (0.34)
Sailing -0.122 (0.44) -0.441 (0.42) -0.281 (0.44)
Canoeing/Kayaking 0.214 (0.33) 0.382 (0.32) -0.226 (0.33)
Freshwater Fishing -0.490 (0.39) 0.261 (0.35) 0.296 (0.35)
Marine Fishing 0.746 (0.39)* -0.004 (0.37) 0.178 (0.36)
ATV/Dirt Biking 0.157 (0.42) -0.276 (0.43) -0.275 (0.42)
Downhill Ski 0.267 (0.39) -0.260 (0.37) -0.118 (0.37)
X-Country Ski -0.227 (0.42) -0.099 (0.39) -0.156 (0.41)
Regression Statistics
R2 0.32 0.3 0.33
AIC 522 593.5 553.5
N 224 224 228
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = *
139
Table B.6. Ordered Logistic Regression Using Demographics Only, Responses
Sensitivity Analysis. Coeﬃcients By Forest Management Practice Evaluated, Not A
Factor Responses Removed
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Covariates
Male -0.02 (0.27) 0.24 (0.25) 1.00 (0.26)***
Age 0.03 (0.01)*** 0.01 (0.01) -0.01 (0.01)
Children at Home -0.76 (0.39)* 0.15 (0.35) 0.39 (0.37)
Education Level -0.06 (0.12) 0.03 (0.12) 0.06 (0.12)
Household Size 0.40 (0.15)** -0.07 (0.15) -0.09 (0.14)
Income 0.03 (0.07) 0.01 (0.07) -0.15 (0.07)**
Social Conservative 0.20 (0.09)** 0.13 (0.09) -0.13 (0.09)
Fiscal Conservative -0.03 (0.10) -0.04 (0.10) -0.12 (0.10)
Took 1-10 Trips -0.14 (0.26) 0.57 (0.25)** 0.54 (0.25)**
Took >10 Trips 0.89 (0.39)** 0.54 (0.39) 0.64 (0.38)*
P.O. Box Address -0.93 (0.36)** 1.05 (0.34)*** 0.64 (0.33)*
Regression Statistics
R2 0.1 0.06 0.1
AIC 646.4 746.4 689.6
N 286 290 295
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in Parentheses
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Table B.7. Ordered Logistic Regression Using Both Demographics and Activities,
Responses Sensitivity Analysis. Coeﬃcients By Forest Management Practice
Evaluated, Not A Factor Responses Removed
Seeing/Hearing Managed Forest, Undisturbed
Logging Evidence Selective Cutting Old Growth
Demographic Covariates
Male 0.01 (0.30) 0.36 (0.29) 1.01 (0.30)***
Age 0.03 (0.01)** 0.00 (0.01) -0.01 (0.01)
Children at Home -0.54 (0.42) 0.09 (0.39) 0.37 (0.40)
Education Level 0.05 (0.14) 0.09 (0.14) -0.08 (0.14)
Household Size 0.37 (0.17)** -0.06 (0.16) -0.12 (0.16)
Income -0.02 (0.07) 0.03 (0.08) -0.09 (0.07)
Social Conservative 0.21 (0.10)** 0.16 (0.10) -0.12 (0.10)
Fiscal Conservative -0.08 (0.11) -0.06 (0.10) -0.10 (0.11)
Took 1-10 Trips -0.26 (0.30) 0.33 (0.29) 0.41 (0.29)
Took >10 Trips 0.80 (0.45)* 0.31 (0.43) 0.53 (0.43)
P.O. Box Address -0.88 (0.39)** 0.87 (0.38)** 0.38 (0.37)
Activity Covariates
Hiking -0.32 (0.30) -0.17 (0.28) 0.31 (0.28)
Biking -0.02 (0.32) -0.30 (0.31) -0.04 (0.32)
Wildlife Watching -0.35 (0.30) 0.71 (0.29)** 1.06 (0.30)***
Nature Photography 0.22 (0.28) 0.16 (0.26) 0.26 (0.27)
Camping -0.06 (0.29) -0.12 (0.28) 0.10 (0.28)
Hunting 0.41 (0.35) 0.19 (0.34) -0.57 (0.35)*
Snowmobiling 0.38 (0.41) -0.41 (0.39) -0.10 (0.39)
Power Boating -0.29 (0.32) 0.18 (0.31) -0.10 (0.31)
Sailing -0.16 (0.39) -0.45 (0.37) -0.30 (0.38)
Canoeing/Kayaking 0.33 (0.30) 0.28 (0.28) -0.26 (0.29)
Freshwater Fishing -0.42 (0.35) 0.31 (0.32) 0.20 (0.32)
Marine Fishing 0.53 (0.36) -0.17 (0.34) 0.23 (0.34)
ATV/Dirt Biking 0.22 (0.39) -0.29 (0.40) -0.27 (0.39)
Downhill Ski 0.26 (0.36) -0.20 (0.35) -0.24 (0.34)
X-Country Ski -0.08 (0.36) 0.12 (0.35) 0.03 (0.36)
Regression Statistics
R2 0.19 0.16 0.2
AIC 610 699.6 646.4
N 266 268 272
Signiﬁcant at 0.01 level = ***, 0.05 level = **, 0.1 level = * ; R2 is McFadden's
Adjusted ; SE in Parentheses
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ON-SITE NORTH MAINE WOODS VISITOR SURVEY
9/29/2017 with_edu_static | Survey Tools
https://www.questionpro.com/a/loadResponse.do?editMode=true&print=true 1/26
 
 
You are invited to participate in a research project conducted by the School of Economics at the University of Maine in collaboration
with colleagues in the School of Forest Resources.  This research, led by Chelsea Liddell and sponsored by Professor Caroline Noblet,
is designed to learn more about your recreation in Maine’s north woods. You must be at least 18 years of age to participate in this
study. 
What Will You Be Asked to Do? 
If you decide to participate, you will be asked to complete a survey; some participants will be asked to watch video clips, look at
pictures, and read a few sentences of text. Answering these questions may take about 15 minutes to participate. If you choose to
provide your email address, you will also be asked to complete a follow-up email survey.  
Risks 
Except for your time and inconvenience, there are no risks to you from participating in this study.   
Benefits 
While this study will have no direct benefit to you, this research may help us learn more about the opinions and behaviors of
recreators in Maine’s north woods. 
Compensation 
You will not be compensated for taking this survey. However, you will be invited to participate in the second phase of this research
by email or mail. If you complete and return the follow-up survey, you will have an opportunity to enter a raffle for one $75 gift
card. 
    
The raffle will be carried out as follows. First, each respondent will be assigned a number. Then, an electronic random number
generator in the R programming language will be used to generate a random number between 0 and the number of respondents.
The respondent number that is closest to this random number will be chosen as the winner.  
Confidentiality 
The information you provide in response to the survey questions will be confidential and will only be used for research purposes.
These data will only be published in summarized form, so your individual responses will never be revealed or shared with anyone
outside the research team. Your contact information is used only for the purpose of sending a follow up email, as well as reminder
materials to those who do not respond. An electronic key linking participant information to data will be kept for one year and stored
using software that provides additional security – it will be deleted in August 2018.  
Data on the electronic tablet device will be uploaded to a secure electronic database at the University of Maine within two weeks of
its collection, at which time it will be deleted from the tablet. We will store the data gathered on the secure electronic database for
five years – it will be deleted in August 2022.  
Voluntary 
Your participation is voluntary and you may choose to skip any question.  Completing the survey tells us you have read and
understood the information above and agree to be part of the study. If you would like a paper copy of the survey, please call the
research team at the number listed below, and we would be happy to send one to you at the mail address of your choice. 
Contact Information 
If you have any questions about this research, you may contact Chelsea Liddell at (602) 290-2599.  If you have any questions about
your rights as a research participant, you may contact Gayle Jones, Assistant to the University of Maine’s Protection for Human
Subjects Review Board, at (207) 581-1498.   
The following survey should take about 10-15 minutes to complete. Please click the
Next button to continue. Thank you for your help! 
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The forest products industry is important in
Maine’s culture and economy
 
The first important use of Maine's timber was for ship masts
 
 
 
     
 
 
 
Until 1976, lumbermen drove logs
down rivers during spring floods to
get them to markets
 
  
They used dynamite to break up log jams:
 
Light the dynamite...
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Run away! 
 
BOOM!!!! 
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And the river flows again. 
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Sometimes they practiced their log rolling skills  
 
 
At their peak in the 1960s, the wood products and paper
manufacturing industries employed around 30,000 people,
about 1/3 of Maine's manufacturing employment
 
 
 
 
 
 
 
146
9/29/2017 with_edu_static | Survey Tools
https://www.questionpro.com/a/loadResponse.do?editMode=true&print=true 6/26
 
 
 
"But you still had the mill. You still had that four or five hundred jobs that
paid real well. And that was a steadying factor" - Maine mill worker 
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The forest products industry in Maine is struggling, but still
employs about 12,000 people and contributes $8.5 billion in
economic impact
 
 
 
"It's a win-win for everybody. It's for the landowner, it's for the mills who employ other
people, and we make a good living at it ourselves"  - Maine forest products industry
worker
 
 
 
148
9/29/2017 with_edu_static | Survey Tools
https://www.questionpro.com/a/loadResponse.do?editMode=true&print=true 8/26
 
 
Sustainable forestry means that amount harvested doesn't
exceed growth, so harvest can be maintained indefinitely
 
 
 
 
 
 
Sustainable forestry also prioritizes 
•Wildlife habitat 
•Water quality 
•Recreation 
•And other forest values 
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"When I'm thinking about what I'm gonna do to a stand, I'm thinking what that's gonna
look like not for your kids, but for their kids. And so you've gotta think of the future. As
long as you treat it right, you're gonna have forest into the future." - Maine forest
products industry worker 
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Sustainable Forestry Initiative
(SFI)
Forest Stewardship council
(FSC)
American Tree Farm System
(ATFS)
 
 
About  50% of forest lands in Maine are certified sustainable by the
 
Sustainable Forestry Initiative (SFI)
Forest Stewardship Council (FSC), or
American Tree Farm System (ATFS)
 
 
 
In the next part of the survey, you will be asked about your
outdoor recreation activities and preferences.
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Which of the following activities do you participate in, anywhere?
(scroll to bottom to see all options!)
     
 
  
Many of the following questions ask about Maine's north woods,
defined as the area in dark green on the map below.
 
 
 
Driving for pleasure/sightseeing Shopping
Attending fairs/community events Picnicking
Golf Hiking
Technical climbing Swimming
Sunbathing/tanning Enjoying nature
Birdwatching/viewing wildlife Nature photography
Motor-boating/sailing Flatwater canoeing/kayaking
Whitewater canoeing Whitewater kayaking
Hunting Open-water fishing
Ice fishing Road biking
Mountain biking Downhill skiing
X-country skiing Snowshoeing
Riding snowmobiles Riding ATVs
None Whitewater rafting
Camping Backpacking
Other outdoor recreation activity
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Which of the following activities do you participate in, while in
Maine's north woods?
(scroll to bottom to see all options!)
     
 
 
Driving for pleasure/sightseeing Shopping
Attending fairs/community events Picnicking
Golf Hiking
Technical climbing Swimming
Sunbathing/tanning Enjoying nature
Birdwatching/viewing wildlife Nature photography
Motor-boating/sailing Flatwater canoeing/kayaking
Whitewater canoeing Whitewater kayaking
Hunting Open-water fishing
Ice fishing Road biking
Mountain biking Downhill skiing
X-country skiing Snowshoeing
Riding snowmobiles Riding ATVs
None Whitewater rafting
Camping Backpacking
Other outdoor recreation activity
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Which of the following three (3) activities do you participate in
most often while in Maine's north woods?
(scroll to bottom to see all options!)
     
 
 
Driving for pleasure/sightseeing Shopping
Attending fairs/community events Picnicking
Golf Hiking
Technical climbing Swimming
Sunbathing/tanning Enjoying nature
Birdwatching/viewing wildlife Nature photography
Motor-boating/sailing Flatwater canoeing/kayaking
Whitewater canoeing Whitewater kayaking
Hunting Open-water fishing
Ice fishing Road biking
Mountain biking Downhill skiing
X-country skiing Snowshoeing
Riding snowmobiles Riding ATVs
Whitewater rafting Camping
Backpacking Other outdoor recreation activity
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What is the primary purpose of this trip to Maine's north
woods?
(scroll to bottom to see all options!)
     
 
 
Driving for pleasure/sightseeing Shopping
Attending fairs/community events Picnicking
Golf Hiking
Technical climbing Swimming
Sunbathing/tanning Enjoying nature
Birdwatching/viewing wildlife Nature photography
Motor-boating/sailing Flatwater canoeing/kayaking
Whitewater canoeing Whitewater kayaking
Hunting Open-water fishing
Ice fishing Road biking
Mountain biking Riding ATVs
Whitewater rafting Camping
Backpacking Other
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Please indicate which of these place characteristics you find
highly desirable when choosing where to recreate.
(scroll to bottom to see all options!)
     
 
 
Undisturbed old growth forest Managed forest with selective cutting
Seeing/hearing evidence of logging Seeing logging trucks on the roads
Large variety of birds Large variety of other wildlife
Seeing few other people while recreating Roads to access backcountry areas
Access to fishing Access to hunting
Access to swimming Launch sites for boats/canoes/kayaks
Access to hiking trails Access to snowmobile trails
Access to ATV trails Cell phone service in backcountry areas
Access to high-speed internet Campsites for primitive camping
Campgrounds for RV/trailer camping Resort-type lodging facilities
Motel/B&B lodging facilities Unique scenic resources
Unique cultural/historical programs Other
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Please indicate which of these place characteristics you find
highly undesirable when choosing where to recreate.
(scroll to bottom to see all options!)
     
 
    
 
 
Undisturbed old growth forest Managed forest with selective cutting
Seeing/hearing evidence of logging Seeing logging trucks on the roads
Large variety of birds Large variety of other wildlife
Seeing few other people while recreating Roads to access backcountry areas
Access to fishing Access to hunting
Access to swimming Launch sites for boats/canoes/kayaks
Access to hiking trails Access to snowmobile trails
Access to ATV trails Cell phone service in backcountry areas
Access to high-speed internet Campsites for primitive camping
Campgrounds for RV/trailer camping Resort-type lodging facilities
Motel/B&B lodging facilities Unique scenic resources
Unique cultural/historical programs Other
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In the following few questions, you will be shown a picture of a
forest scene. Please indicate how desirable you find the scene
shown as a place for outdoor recreation. 
(scroll to bottom to see all options!)
Scene 986
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
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Scene 586
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
 
 
 
 
Scene 847
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
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Scene 691
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
 
 
 
 
Scene 528
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
 
 
 
 
Scene 832
 Very desirable for
outdoor recreation
 Somewhat desirable for
outdoor recreation
 Neither desirable nor
undesirable
 Somewhat undesirable
for outdoor recreation
 Very undesirable for
outdoor recreation
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Scene 832 Scene 986
Scene 691 Scene 586
Scene 847 Scene 528
 
 
Please indicate if you would return to this area of the north woods if
you frequently saw these scenes. Select those to which you would
return.
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What evidence of logging or the forest products industry have you
seen on your trips to Maine’s north woods? Please check the boxes
next to those activities you have seen.
Logging trucks on the roads
Clearings with piles of logs in the woods
Skidder/large equipment tracks in the woods
None
Active logging – people with equipment in the forest removing logs
Recent evidence of logging in the woods - stumps and other evidence of a managed forest
Inactive logging equipment in the woods
Lumber mills and/or paper mills
Other
     
 
 
Please indicate how seeing these activities affected your trip to
Maine's north woods.
Made trip much
worse
Made trip slightly
worse
Had no effect Made trip slightly
better
Made trip much
better
Active logging – people with equipment in
the forest removing logs
Recent evidence of logging in the woods -
stumps and other evidence of a managed
forest
Logging trucks on the roads
Inactive logging equipment in the woods
Skidder/large equipment tracks in the
woods
Clearings with piles of logs in the woods
Lumber mills and/or paper mills
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Does seeing evidence of forestry affect your preferences for the
recreational activities below?
(scroll to bottom to see all options!)
Much prefer place
without logging
evidence
Slightly prefer
place without
logging evidence
No preference for
seeing or not
seeing logging
evidence
Slightly prefer
place with logging
evidence
Much prefer place
with logging
evidence
Driving for pleasure/sightseeing
Attending fairs/community events
Picnicking
Golf
Hiking
Mountain climbing
Swimming
Sunbathing/tanning
Enjoying nature
Birdwatching/viewing wildlife
Much prefer place
without logging
evidence
Slightly prefer
place without
logging evidence
No preference for
seeing or not
seeing logging
evidence
Slightly prefer
place with logging
evidence
Much prefer place
with logging
evidence
Nature photography
Motor-boating/sailing
Flatwater canoeing/kayaking
Whitewater canoeing
Whitewater kayaking
Hunting
Open-water fishing
Ice fishing
Road biking
Mountain biking
Downhill skiing
X-country skiing
Snowshoeing
Riding snowmobiles
Riding ATVs
 
 
 
 
 
 
 
What is your gender? 
Female
Male
Mixed-gender couple or group
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How old are you?
   
 
 
 
Do you have children under 18 years old living in your household?
Yes
No
 
 
 
What is the highest level of education you have completed?
0-11 years
12 years (high school graduate or GED)
1-3 years college (some college)
College graduate (bachelor degree or equivalent)
Postgraduate (master's, doctorate, law, or other degree)
 
 
 
How many years have you lived in Maine?
   
 
 
 
How old were you when you first visited Maine's north woods?
   
 
 
 
How many people, including yourself, live in your household?
   
 
 
 
Have you, or do you intend to, visit the new Katahdin Woods and Waters National Monument on this trip?
Yes
No
 
 
 
How many nights in the last 12 months (since last August) have your recreational activities (in any location) involved sleeping in a
place not accessible by vehicles (ie backcountry camping)?
   
 
 
 
What is your profession?
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Have you ever worked in the forest products industry?
Yes
No
 
 
 
Has anyone in your immediate family ever worked in the forest products industry?
Yes
No
 
 
 
Which of the following best characterizes the place where you live? 
Rural Area (less than 2500 people)
Town (2500 - 24,999 people)
City (25 000 - 249,999 people)
Large City (250,000 or more people)
 
 
 
To help measure how much people value Maine's north woods, we would like to gather information on where you travelled from.
Please enter your zip code or postal code below.
   
 
 
 
We would like to send you a short electronic email survey to hear about the rest of your trip to Maine's north woods, and give you
the opportunity to enter a raffle for a $75 gift card. Please fill out your email address below. 
   
 
 
 
 If you would prefer to receive a follow-up survey and entry for a $75 gift card raffle in the mail, please fill in your address below.
   
 
 
 
What was your total household income before taxes last year?
 
 
 
 
 
 
 
 
LESS THAN $10,000 $10,000 - $14,999
$15,000 - $24,999 $25,000 - $34,999
$35,000 - $49,999 $50,000 - $74,999
$75,000 - $99,999 $100,000 - $149,999
$150,000 - $199,999 MORE THAN $200,000
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Please indicate where you stand on the scales below
Liberal Conservative
Very Liberal Liberal Slightly Liberal Slightly
Conservative
Conservative Very
Conservative
Socially, I consider myself: 
Fiscally, I consider myself
 
 
 
Would you like to receive information via email with the results of this survey?
Yes
No
 
 
 
Please share any other comments you may have that relate to this survey.
   
 
 
 
Thank you for your time! You have helped tremendously with
my research and will help contribute to the management of
this area. I hope you enjoy the north woods!
 
 Powered by  
 
 
 
 
Surveys
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Appendix D
FOLLOW-UP NORTH MAINE WOODS VISITOR SURVEY
 
 Page 1 of 15 
North Maine Woods Follow-Up Survey 
 
 
Start of Block: Default Question Block 
 
Q30 You are invited to continue participating in a research project conducted by the School of 
Economics at the University of Maine in collaboration with colleagues from the School of Forest 
Resources.  This research, led by Chelsea Liddell and sponsored by Professor Caroline Noblet, 
is designed to learn more about your recreation in Maine’s north woods. You must be at least 18 
years of age to participate in this study.     What Will You Be Asked to Do?  If you decide to 
participate, you will be asked to complete a survey. Answering these questions may take about 
5 minutes to participate.      Risks  Except for your time and inconvenience, there are no risks to 
you from participating in this study.       Benefits  While this study will have no direct benefit to 
you, this research may help us learn more about the opinions and behaviors of recreators in 
Maine’s north woods.     Compensation  If you complete and submit this survey, you will be 
entered into a raffle for one $75 gift card.   
The raffle will be carried out as follows. First, each respondent will be assigned a number. Then, 
an electronic random number generator in the R programming language will be used to 
generate a random number between 0 and then number of respondents. The respondent 
number that is closes to this random number will be chosen as the winner.         Confidentiality  
The information you provide in response to the survey questions will be confidential and will only 
be used for research purposes. These data will only be published in summarized form, so your 
individual responses will never be revealed or shared with anyone outside the research team. 
Your contact information is used only for the purpose of sending reminder materials to those 
who do not respond.  An electronic key linking participant information to data will be kept for one 
year and stored using software that provides additional security – it will be deleted in August 
2018.    
Data in the Qualtrics database will be uploaded to a secure electronic database at the University 
of Maine within one month of its collection, at which time it will be deleted from the Qualtrics 
database. We will store the data gathered in the secure electronic database for five years – it 
will be deleted in August 2022.       Voluntary  Your participation is voluntary and you may 
choose to skip any question.  Completing the online survey tells us you have read and 
understood the information above and agree to be part of the study. If you would like a paper 
copy of the survey, please call the research team at the number listed below, and we would be 
happy to send one to you at the mail address of your choice.     Contact Information  If you 
have any questions about this research, you may contact Chelsea Liddell at (602) 290-2599.  If 
you have any questions about your rights as a research participant, you may contact Gayle 
Jones, Assistant to the University of Maine’s Protection for Human Subjects Review Board, at 
(207) 581-1498.   
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Q6 The northern forested area of Maine is shown in green in the image below. Had you visited 
this area before you filled out our first survey?  
  
o Yes  (1)  
o No  (2)  
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Q4 Please click on approximate locations you have visited in that northern forested area of 
Maine in the last 12 months (since last August) (if more than ten, pick the ten most visited) 
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Display This Question: 
If The northern forested area of Maine is shown in green in the image below. Had you visited this ar... 
= Yes 
 
Q2 In the last 12 months, how many trips to that northern forested area of Maine (shown again 
in green) have you made in each of the seasons listed below? 
  
o In the summer (June-August)  (1) 
________________________________________________ 
o In the fall (September-November)  (2) 
________________________________________________ 
o In the winter (December - March)  (3) 
________________________________________________ 
o In the spring (April-May)  (4) 
________________________________________________ 
 
 
Display This Question: 
If The northern forested area of Maine is shown in green in the image below. Had you visited this ar... 
= Yes 
 
Q8 In the last 12 months, how many trips have you made to the North Maine Woods (where you 
had to pass through a checkpoint - its boundary is outlined in blue below) in each season?  
  
o In the summer (June-August)  (1) 
________________________________________________ 
o In the fall (September-November)  (2) 
________________________________________________ 
o In the winter (December - March)  (3) 
________________________________________________ 
o In the spring (April-May)  (4) 
________________________________________________ 
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Q9 The following questions relate to the trip during which you took my survey on an electronic 
tablet device. 
 
 
 
Q3 Would you consider the North Maine Woods: 
o the primary destination of that trip  (1)  
o a side trip from another destination  (2)  
o one destination of several  (3)  
o other (please specify)  (4) ________________________________________________ 
 
 
Display This Question: 
If Would you consider the North Maine Woods: = a side trip from another destination 
 
Q10 What was your primary destination on that trip? 
________________________________________________________________ 
 
 
 
Q11 Was that a day trip to the North Maine Woods, or a multi-day trip? 
o Day trip  (1)  
o Multi-day trip  (2)  
 
 
Display This Question: 
If Was that a day trip to the North Maine Woods, or a multi-day trip? = Multi-day trip 
 
 
Q12 How many days did  you spend in the North Maine Woods during that trip? 
________________________________________________________________ 
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Q13 What mode(s) of travel did you use to get to the North Maine Woods? 
▢  Vehicle  (1)  
▢  Airplane  (2)  
▢  Train/Bus  (3)  
▢  Other  (4) ________________________________________________ 
 
 
 
 
Q14 How many people were in your traveling group? 
________________________________________________________________ 
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Q15 Please indicate what types of recreational equipment members of your household own. 
▢  Tent  (1)  
▢  Pop-up/camping trailer  (2)  
▢  Motor home  (3)  
▢  Canoe/kayak/paddle board  (4)  
▢  Motor boat/jet-ski  (5)  
▢  Sailboat/sailboard  (6)  
▢  ATV  (7)  
▢  Snowmobile  (8)  
▢  Ice fishing shack  (9)  
▢  Hunting rifle  (10)  
▢  Fishing pole  (11)  
▢  Bicycle  (12)  
▢  Downhill skiis  (13)  
▢  Cross-country skiis  (14)  
▢  Other   (15) ________________________________________________ 
▢  ⊗None  (16)  
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Q17 During that trip, please indicate on the map below the places where you spent time.  
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Q16 During that trip, please estimate the amounts you spent on the following activities while 
travelling in Maine. 
o Food and restaurants/bars  (1) 
________________________________________________ 
o Lodging  (2) ________________________________________________ 
o Gas  (3) ________________________________________________ 
o Souvenirs  (4) ________________________________________________ 
o Car repair  (5) ________________________________________________ 
o Entrance fees (such as gate fees)  (6) 
________________________________________________ 
o Permits (such as fishing licenses)  (7) 
________________________________________________ 
o Guided trips (such as rafting or hunting trips)  (8) 
________________________________________________ 
o Recreational gear  (9) ________________________________________________ 
o Clothing  (10) ________________________________________________ 
o Entertainment (movies, festivals, etc.)  (11) 
________________________________________________ 
o Other  (12) ________________________________________________ 
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Q20 In the following few questions, you will be shown a picture of a forest scene. Please 
indicate how desirable you find that scene as a place for outdoor recreation.   
(scroll to bottom to see all options)   
   
    
  
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
 
 
 
Q22  
 
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
 
 
 
177
  Page 11 of 15 
Q24  
 
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
 
 
 
Q26  
 
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
 
 
 
Q28  
 
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
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Q30  
 
o Very desirable   (1)  
o Somewhat desirable   (2)  
o Neither desirable or undesirable   (3)  
o Somewhat undesirable   (4)  
o Very undesirable  (5)  
 
 
 
Q32 Please click on the boxes to the left of the pictures showing scenes where you would 
choose to return to recreate. [Images presented were those above] 
▢  Image:986 small  (1)  
▢  Image:586_small.jpg  (2)  
▢  Image:847_small2.jpg  (3)  
▢  Image:691_small.jpg  (4)  
▢  Image:528_small.jpg  (5)  
▢  Image:832_small.jpg  (6)  
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Q34 Please indicate how seeing these activities affected your trip to Maine's north woods. 
 
Did not 
see (1) 
Made trip 
much 
worse (2) 
Made trip 
slightly 
worse (3) 
Had no 
effect (4) 
Made trip 
slightly 
better (5) 
Made trip 
much 
better (6) 
Active 
logging - 
people with 
equipment in 
the forest 
removing 
logs (1)  
o  o  o  o  o  o  
Recent 
evidence of 
logging in 
the woods - 
stumps and 
other 
evidence of 
a managed 
forest (2)  
o  o  o  o  o  o  
Logging 
trucks on the 
roads (3)  o  o  o  o  o  o  
Inactive 
logging 
equipment in 
the woods 
(4)  
o  o  o  o  o  o  
Skidder/large 
equipment 
tracks in the 
woods (5)  
o  o  o  o  o  o  
Clearings 
with piles of 
logs in the 
woods (6)  
o  o  o  o  o  o  
Lumber mills 
and/or paper 
mills (7)  o  o  o  o  o  o  
Other (8)  o  o  o  o  o  o  
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Q38 Which of the following activities have you participated in (in Maine's  north woods)  SINCE 
filling out our first survey?   
(scroll to bottom to see all options) 
▢  Driving for pleasure/sightseeing  (1)  
▢  Shopping  (2)  
▢  Attending fairs/community events  (3)  
▢  Picnicking  (4)  
▢  Golf  (5)  
▢  Hiking  (6)  
▢  Mountain climbing  (7)  
▢  Swimming  (8)  
▢  Sunbathing/tanning  (9)  
▢  Enjoying nature  (10)  
▢  Birdwatching/viewing wildlife  (11)  
▢  Nature photography  (12)  
▢  Motor-boating/sailing  (13)  
▢  Flatwater canoeing/kayaking  (14)  
▢  Whitewater canoeing  (15)  
▢  Whitewater kayaking  (16)  
▢  Hunting  (17)  
▢  Open-water fishing  (18)  
▢  Ice fishing  (19)  
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▢  Road biking  (20)  
▢  Mountain biking  (21)  
▢  Downhill skiing  (22)  
▢  X-country skiing  (23)  
▢  Snowshoeing  (24)  
▢  Riding snowmobiles  (25)  
▢  Riding ATVs  (26)  
▢  Whitewater rafting  (27)  
▢  Camping  (28)  
▢  Backpacking  (29)  
▢  Other  (30) ________________________________________________ 
▢  ⊗None  (31)  
 
 
 
Q35 Please share with us any other comments you would like to make about the topics covered 
in this survey. 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
End of Block: Default Question Block 
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